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PREFACE 



This manual presents the information required for oper- 
ation and maintenance of the Cipher Model 100X Mag- 
netic Tape Recorder. Please read this document thor- 
oughly before unpacking, installing, or operating the 



recorder. The manual is divided into seven sections 
plus the addendum (if any) applicable to the specific 
recorder for which this manual is intended. The sections 
and addenda are as follows: 



I Description and Specifications 

II Unpacking, Inspection, and Installation 

III Operation 

IV Theory of Operation 

V Maintenance 

VI Troubleshooting 

VII Parts Lists, Schematics, and Assembly Drawings 

Addendum A - Phase-Encoded Recorders 
Addendum D - Configuration for 75-ips Tape Speed 



iii 
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SECTION I 
DESCRIPTION AND SPECIFICATIONS 



1-1. GENERAL 

1-2. The Model 100X Magnetic Tape Recorder is a 
high-performance, digital, tape recorder manufactured 
by Cipher Data Products, Inc., San Diego, California. 
The recorder is available with a dual-gap head, provid- 
ing read-after- write capability, or a single-gap head 
for applications where simultaneous read and write 
operations are not required. The recorder is designed 
to operate on 105- to 250- Vac, single-phase, 48- to 
63-Hz line power. If the compliance arm retraction 
feature is not required, the recorder can operate on 
line power frequencies up to 420 Hz. Reels to 10.5 
inches in diameter can be accommodated. Various 
tape-speed and density capabilities and other options 
are available, as follows: 

a. Operation in the following modes: 

(1 ) Seven- or nine-track 

(2) Read-after-write 

(3) Read/write 

(4) Write only 

(5) Read only 

b. Overwrite 

c. Tape speeds: 

(1) Standard: 45, 37.5, 25, 18.75, 
or 1 2.5 ips 

(2) Nonstandard: Any fixed speed within 
the range of 2 to 45 ips 

d. Data densities: 800, 556, 200 bpi (NRZI); 
1600 bpi (PE) 



e. Dual-density combinations: 800/556, 800/ 
200, 556/200 bpi 

f. Local density selection 

g. Remote density selection 

h. Power: 400-Hz operation (without compli- 
ance arm retraction system) 

i. Logic options (see paragraph 4-29) 
j. Facade color (white is standard) 

1-3. PURPOSE 

1-4. The recorder is designed to be used in data ac- 
quisition and computer processing systems in which data 
must be acquired and stored on magnetic tape. Writing 
and reading of digital data are performed in IBM-com- 
patible, NRZI format. Data recorded by a Model 100X 
recorder is completely recoverable by IBM or similar 
equipment. 

15. PHYSICAL DESCRIPTION 

1-6. The Model 100X recorder (Figure 1-1) is design- 
ed to be hinge-mounted in a standard 19-inch equipment 
rack. All components are mounted on a precision- 
ground, cast-aluminum plate. When the equipment rack 
is securely anchored, the printed circuit boards and 
other internal components can be made accessible from 
the front by releasing the adjustable pawl fastener and 
swinging the recorder open on its hinges. A transparent, 
hinged, front cover protects the transport from dust and 
other foreign matter while allowing observation of tape 
motion. The pushbutton controls, which illuminate 
when the commanded sequence is complete, are moun- 
ted on the front trim panel, where they are accessible 
with the cover closed. The power connector is a stan- 
dard, three-nin grounder) nlup 
..... . . r 0 . - — r ._. 0 . 
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FRONT 

Figure 1-1. Model 100X Recorder (Sheet 1) 
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REAR 

NOTE: Recorder shown in shipping frame. (Removed in use.) 



Figure 1-1. Model 100X Recorder (Sheet 2) 



1-7. Four printed circuit boards are used in the Model 
100X40 recorder: a read/write board, a control/ 
servo board, and a power board, all mounted on the 
rear of the mounting plate. An EOT/BOT detector 
board is mounted on the front of the unit, under the 
head cover. The Model 100X60 recorder has a fifth 
board, a single-gap, head-adapter board mounted to 
the read/write board, providing for single-gap head 
operation. 

1-8. TAPE TRANSPORT 

1-9. The reel-to-reel transport uses two servo-con- 
trolled, direct-drive, dc torque motors to drive the tape 
reels. The reels are secured to their hubs by lever-act- 
uated expanding rings. Two spring-loaded compliance 
arms maintain tape tension at 8 ounces and serve as 
tape-storage buffers. A compliance arm retractor 
system, energized when power is turned on, drives the 
compliance arms to their full-up positions for ease of 
tape threading. During the load sequence the compli- 
ance arms are returned to their operating positions to 
perform buffering and tensioning functions. 

1-10. The tape path includes both roller and fixed 
guides, the head, cross-feed shield, and a tape cleaner. 
The roller guides utilize precision bearings to minimize 
friction and reduce wear, and the wearing surfaces of 
the fixed guides are hard-chrome plated. The fixed 
guides, on each side of the head, are of the single- 
edge type. The outer (reference) flange of each guide 
is fixed to an exact dimension, and the bottom flange 
is spring loaded to force the tape against the reference 
edge at all times. This arrangement provides minimum 
skew and minimizes the effect of tape width variations. 
In addition, the head and cross-feed shield are mounted 
on an adjustable plate which provides for precise azi- 
muth alignment. 

1-11. A tape cleaner is mounted between the supply 
reel and the lower compliance arm roller guide to 
minimize tape contamination. The curved cleaning 
surface is made of burr-free, nonmagnetic, stainless 
steel with chemical-etched perforations. 

1-12. FUNCTIONAL DESCRIPTION 

1-13. Figure 1-2 is a system block diagram. The Model 
100X recorder uses a 1 80-degree-wrap capstan drive for 
controlling tape movement during write, read, and re- 
wind operations. The capstan is controlled by a veloc- 
ity servo. The velocity information is generated by 
a dc tachometer that is directly coupled to the capstan 
motor shaft and produces a voltage proportional to the 



angular velocity of the capstan. This voltage is com- 
pared to the reference voltage from the ramp generator 
by means of operational amplifier techniques, and the 
difference is used to control the capstan motor. This 
capstan control technique gives precise control of tape 
accelerations and tape velocities, thus minimizing tape 
tension transients. 

1-14. During a write operation, the tape is acceler- 
ated in a controlled manner to the required velocity. 
This velocity is maintained constant, and data char- 
acters are written on the tape at a constant rate. Thus, 
the following relationship exists: 

Character Rate 
Bit density = 

Tape Velocity 

1 -1 5. When data recording is complete, the tape is decel- 
erated to zero velocity in a controlled manner. Since 
the write operation relies on a constant tape velocity, 
inter-record gaps (IRG) must be provided to allow 
for the tape acceleration and deceleration periods. Con- 
trol of tape motion to produce a defined IRG is pro- 
vided externally by the customer controller, in conjunc- 
tion with the tape acceleration and deceleration charac- 
teristics defined by the recorder specifications. 

1-16. An optional overwrite feature provides for edit- 
ing of previously recorded data. The Overwrite signal 
causes Write Enable to ramp on and off, minimizing the 
change in inter-record gap magnetism in rewriting a 
record. Write Reset, used with the over-write option, 
causes both write head current and erase head current 
to be turned off immediately after writing of the new 
record to prevent destruction of data in the following 
record. 

1-1 7, During a read operation, the tape is accelerated to 
the required velocity in a time interval sufficiently short 
to allow tape velocity to become constant before data 
signals are received. Seven or nine data channels are 
presented to the interface, depending on the recorder 
model. They are accompanied by a Read Data Strobe 
(RDS) pulse derived from a monostable multivibrator 
circuit. The end of a record is detected in the customer 
controller by means of gap-detection circuits, and the 
tape is commanded to decelerate in a controlled manner. 
The transport can operate in the read mode in either the 
forward or reverse direction. When operating in a shut- 
tling mode (e.g., synchronous forward, stop, synchro- 
nous reverse, and stop) no turnaround delay is required 
between the end of one motion command and the 
beginning of the next motion command in the opposite 
direction. To guarantee IBM-compatible tapes, with 
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Figure 1-2. System Block Diagram 



fully saturated gaps and precise dimensions, tape 
motion must be allowed to cease before switching of the 
motion control lines and Write Enable line. 

1-18. In addition to the capstan control system, the 
recorder incorporates supply and takeup reel servo sys- 
tems, a compliance arm system, a magnetic head and 
associated read/write electronics, and the control logic. 

1-19. The compliance arms compensate for differences 
in tape speed arising out of the relatively fast starts and 
stops of the capstan and those of the slower, high-iner- 
tia supply and takeup reels. When the rate of tape 
travel at the capstan differs from that at which the reels 
are supplying or taking up the tape, the supply and/or 
takeup reel compliance arms move to compensate for 
this difference. At the same time, a photoelectric sen- 
sor measures the resulting displacement of each arm and 
feeds an error signal to the respective reel motor servo. 
This signal is amplified and is used to control the reel 
motor, increasing or decreasing its speed as necessary 
to compensate for the momentary difference in tape 
speed and bring the compliance arm back to its nominal 
operating position. The compliance arm system is de- 
signed to provide a constant tape tension of 8 ounces, 
as long as the arms are within their operating regions. 
Tape spillage is prevented, in the event power is lost, 

by a self-braking feature designed into the servo CirCUi- 
l-t-i. VA/U/-.*-. f \ s~\ \ \ > s~\ v i r \/-*r+ +U ^ , i *-» mr\\ m^trvl- tormimlc 

ti y. vnutii puwn ij luji tilts larvi^up i \,k,i ihuiui lui 1 1 1 1 1 icii j 

are connected together through a current-limiting 
resistor, and the supply reel motor terminals are di- 
rectly connected, producing a dynamic braking action. 

1-20. The magnetic head, under control of the read/ 
write electronics, writes and reads the flux transitions 
on the tape. On the read-after-write recorder, the read 
function is operating continuously, while the write 
function must be enabled in order to operate. On the 
recorder with the single-gap head, the read and write 
functions are controlled by remote command. An erase 
head provides continuous dc erasure across the full 
width of the tape during write operations. 



1 -21 . The control logic operates on manual commands 
to enable tape, once loaded, to be brought to the load 
point. At this stage remote commands control tape 
motion, writing, and reading. The logic also provides 
rewind and unload functions in conjunction with the 
manual REWIND control. A photoelectric sensor 
assembly, consisting of a lamp and two phototransis- 
tors, is used to detect the beginning-of-tape (BOT) and 
end-of-tape (EOT) markers as well as unthreaded or 
broken tape. The detection area of the sensor assembly 
is approximately 1 .2 inches from the write head gap. 

1-22. MECHANICAL AND ELECTRICAL 
SPECIFICATIONS 

1-23. The mechanical and electrical specifications for 
the recorder are shown in Table 1-1 . 

1-24. INTERFACE SPECIFICATIONS 

1-25. Section II contains a table of interface connect- 
ions. Signal characteristics are as follows: 

a. Levels 

(1) True is low: 0 to 0.4 volt 
(approximately). 

(2) False is high: +3 volts 
(approximately). 

b. Pulses 

(1 ) Levels as above . 

(2) Edge transmission delay over 20 
feet of cable is not greater than 
200 nanoseconds. 

1-26. The interface circuits are so designed that a 
disconnected wire results in a false signal. Figure 1-3 
shows the interface configuration for which the recorder 
is designed. 
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Net Weight 


80 pounds (36.29 kg) 


Shipping Weight 


117 pounds (45.36 kg) 


Dimensions: 




Height 
Width 

Depth (from mounting 

surface) 

Depth (total) 


24.0 inches (62.2 cm) 

19.0 inches (48.3 cm) 

12.5 inches (31.8 cm) 

15.1 inches (38.4 cm) 


Mounting (standard 19-in. 
RETMA rack) 


EIA specifications 


Power 


1 1 5/230 Vac 

48 to 63 Hz (400-Hz model 
available without compliance 
arm retraction system.) 275 
watts, max. 


Fuse 


6.25/3 .0-ampere,3AG, slow-blow 
1 1 5/230-Vac 


Tape (computer grade): 




Width 
Thickness 


0.5 inch (1.27 cm) 
1.5 mil (0.04 mm) 


Reel Diameter 


10.5 inches (26.67 cm) 


Tape Tension 


8 ounces (226.8 grams) 


Recording Mode & Density: 




Seven-Track: IBM-compatible 
NRZI 

Nine-track: IBM-compatible 
NRZI 

Nine-track: IBM-compatible 
PE 


200/556/800 bpi 
800 bpi 
1600 bpi 


Tape Speed: Standard 

Nonstandard 
available 


45/ 37.5/ 25/ 18.75/ 12.5 ips 
2 to 45 ips 



Table 1-1. Mechanical and Electrical Specifications 
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Speed Variation: 




Instantaneous 
Long term 


+ 3% (max., byte-to-byte) 
+ 1% (max.) 


Rewind Speed 


1 50 ips (nom.) 


Start/Stop Time (inversely 
proportional to tape speed) 


8.0 (+ 0.55) ms at 45 ips 


Start/Stop Distance 


0.19 (+0.02) inch 
(0.48 (+ 0.05) cm) 


Interchannel Displacement 
Error: 




800 bpi 
556 bpi 


1 50 microinches (0.004 mm) max. 
200 microinches (0.005 mm) max. 


Rpoinninp of Tanp (ROT^ anrl 
End of Tape (EOT) detectors 


Photoelectric (IBM-compatible) 


Interface 


DTL (Low True) 


Electronics 


All Silicon 


Operating Temperature 


2° to 50° C 


ixtianvi, i luiuiuiiy 


1 5 to 9^ 0/ ^ nnnmnrlpncinp 


Altitude 


20,000 feet (6096 meters) max. 



Table 1-1. Mechanical and Electrical Specifications (Continued) 



INPUT 

(CUSTOMER/CIPHER) 



DTL 844 

OR EQUIVALENT 



HIGH « FALSE 
LOW = TRUE 



ALL RESISTORS IN OHMS 



OUTPUT 

(CUSTOMER/CIPHER) 
+5 VOLTS 

220 




330 



DTL 836 or 846 
OR EQUIVALENT 



Figure 1-3. Interface Configuration 
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SECTION II 



UNPACKING, INSPECTION, AND INSTALLATION 



2-1. GENERAL 

2-2. This section presents instructions for unpacking, 
inspecting, and installing the recorder. 

2-3. UNPACKING AND INSPECTION 

2-4. The recorder is shipped in a double container to 
minimize the possibility of damage during shipping. 
Unpack as follows: 

a. With shipping container on floor or work- 
bench, cut side and center tapes securing 
top of outer box. 

b. Pull box-top flaps down along sides of box, 
and turn entire package over on open side 
of outer box. Lift off outer box and remove 
packing blocks. 



Examine compliance arms, reel hubs, cap- 
stan, and other components in tape path for 
foreign matter. 

Check printed circuit boards and all connect- 
ors for correct installation. Check that plug- 
in relay on control/servo printed circuit 
board is securely in place. 

Check that identification label on back of 
recorder bears correct model number and 
line voltage requirement. If actual line volt- 
age at installation differs from that on iden- 
tification label, change power transformer 
taps (Table 2-1). Retractor motor and 
power indicator wires should remain on 
1 1 5-volt terminals. 



2 5. POWER CONNECTION 




2-6. A fixed, strain-relieved power cord is supplied 
for plugging into a polarized 11 5-volt outlet. For other 
power sockets, the supplied plug must be removed and 
the correct plug installed. 

2 7. INITIAL CHECKOUT 



Do not cut center tape of inner box 
without first cutting side tapes and 
pulling flaps away from top of con- 
tainer. Plastic door of recorder can 
be damaged by failure to observe 
this precaution. 

Cut side tapes securing top of inner box, 
pull flaps up as far as possible, and cut 
center tape. Open box, fold flaps back, 
turn over on open side, and lift off box. 

Check contents of shipping container 
against packing siip, and inspect for pos- 
sible damage. 
NOTIFY CARRIER. 



2-8. Section III contains a detailed description of all 
controls. To check for proper recorder operation be- 
fore placing in the system, proceed as follows: 

a. Connect power cord. (Replace power plug 
and change power transformer primary 
connections if necessary.) 

b. Clean tape path as directed under para- 
graph 5-3. 

c. Load tape in accordance with instructions 
in paragraph 3-5. 



i ui ■■ pv 

control. 
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INPUT 

V l_ 1 a\Vj l. 


CONNECT 
TFRMINAI S 

1 I— IX It 1 1 1 N /A LJ 


LINE TO 
TFRMINAI S 

1 L IX It 1 1 1 1| r\ LJ 


105 


4 to 8; 3 to 7 


3 to 4 


115 


4 to 8; 2 to 6 


2 to 4 


125 


4 to 8; 1 to 5 


1 to 4 


210 


4 to 7 


3 to 8 


220 


4 to 7 


2 to 8 


230 


4 to 6 


2 to 8 


240 


4 to 6 


1 to 8 


250 


4 to 5 


1 to 8 



Table 2-1 . Power Connections 



e. Momentarily depress LOAD control to apply 
capstan-motor and reel-motor power. Delay 
at this point is required to allow arm retrac- 
tor mechanism to clear compliance arms. 

f. Momentarily depress LOAD control a 
second time to initiate load sequence. 
Tape will move forward until it reaches BOT 
tab. LOAD indicator should illuminate 
when BOT tab reaches photosensor and 
remain illuminated until tape moves off 
load point. At this point there will be no 
action when LOAD control is depressed. 

g. Check ON LINE pushbutton by depressing 
repeatedly and observing that ON LINE 
indicator is alternately illuminated and 
extinguished. 

h. With recorder off line (ON LINE indicator 
not illuminated), press alternate-action 
FORWARD control. Run several feet of 
tape onto takeup reel, and press FOR- 
WARD control again to stop tape. 

i. Press alternate-action REVERSE switch. 
Tape will move backward until BOT tab 
reaches photosensor, when it will stop. 



j. Using FORWARD control, run several feet 
of tape onto takeup reel. Depress FOR- 
WARD control again to stop tape. Depress 
REWIND control momentarily to initiate 
rewind mode and light REWIND indicator. 
Tape will rewind past BOT tab, enter load 
sequence, return to BOT tab, and stop with 
LOAD indicator illuminated. If REWIND 
control is momentarily depressed when tape 
is at BOT, LOAD indicator will be extin- 
guished, REWIND indicator will be illumi- 
nated, and tape will rewind until tape ten- 
sion is lost. This action is used to unload 
tape (paragraph 3-7). Reel can then be 
removed. 

k. Check components of tape path visually 
for correct tape tracking(tape riding smooth- 
ly in head, guides, etc.). 

2-9. RACK MOUNTING 

2-10. The recorder is designed to be mounted in a 
standard, 19-inch-wide, RETMA equipment rack. 
A front panel height of 24 inches and a minimum 
depth of 12.5 inches behind the mounting surface 
are required. Note outline dimensions in Figure 2-1, 
and, referring to Figures 2-2 and 2-3, mount the 
recorder as follows: 

a. Install hinge pin blocks on equipment 
rack using 10-32 pan head screws (Figure 
2-2). Do not fully tighten screws. Place 
No. 10 shim washer on each pin. 

b. Set shipping frame down with front door 
of recorder facing up (i.e., lying in hori- 
zontal position). Remove screws securing 
recorder to frame. 

c. Lift recorder out of shipping frame, posi- 
tion 60 degrees from closed position, and 
hang on hinge pin blocks. See Figure 2-3. 

d. Adjust hinge blocks on equipment rack so 
that recorder hangs symmetrically in rack. 
Tighten screws. 

e. Open recorder to 90 degrees and install 
safety blocks, using 4-40 screws (Figure 
2-3). 

f. Check that adjustable pawl fastener en- 
gages behind equipment rack. Adjust if 
necessary. 
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g. Clean tape deck as directed under para- 
graph 5-3. 

2-11. INTERFACE CONNECTIONS 

2-12. Interconnection of Cipher Data Products and cus- 
tomer equipment requires a harness of individual twisted 
pairs, each with the following characteristics: 

a. Maximum length of 20 feet. 

b. Not less than one twist per inch. 



c. A 22 or 24-gauge conductor with minumum 
insulation thickness of 0.01 inch. 

2-13. It is important that the ground side of each 
twisted pair be grounded within a few inches of the 
driver to which it is connected. The mating connectors 
(ELCO part number 00-6007-036-980-002 or equiva- 
lent) must be wired by the customer. As shown in Figure 
2-4, interface signals are routed directly to and from the 
printed circuit boards. Strain relief should be provided. 
Table 2-2 shows the input/output lines required. 
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12.50 
MAX. 



2.625 
MAX. 

_1_ 




m — MTG. SURFACE OF RACK 




DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED 



Figure 2-1. Model 10QX Outline Dimensions 
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MOUNTING DETAIL 

DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED 




Figure 2-3. Installation Diagram 
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LIVE 


GROUND 




CONNECTOR 


PIN 


PIN 


CONNECTOR 


Inniit* C* nmmanrlc 


J 


Q 
O 


select (oL 1 ) 


J 1 01 










C 


3 


Forward (FWD) 




E 


5 


Reverse (REV) 




H 


7 


Rewind (RWC) 




L 


10 


Off Line (OFL) 




K 


9 


Write Enable (WEN) 




D 
D 


1 


Overwrite (OVW) 




I J 




Write Keset (WKb) (part ot 








overwrite option) 




D 


4 


Data Density Select (DDS) 


Output Indications 


T 
I 


1 D 


r> _i. / r> r\\/ \ 

Ready (RDY) 


Jl 01 










M 


1 1 


On Line (ON) 




N 


1 2 


Rewind (RWD^ 




U 


17 


End of Tape (EOT) 




R 


14 


Beginning of Tape (BOT) 




P 


13 


File Protect (FPT) 




F 


6 


Density (DEN) 




S 




+5V (Optional) 


Write Inputs 


A 


1 


Write Data Strobe (WDS) 


J102 










C 


3 


Write Reset (WRS) 



I abie 2-2. interface Connections 
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CONNECTOR 


LIVE 
PIN 


GROUND 
PIN 


SIGNAL 


Write Inputs 

J 102 (Continued) 


E 
L 


5 
10 


Threshold (THLD) (100X60 only) 

Write Data Parity (WDP) 
(Write Data C for 7-Track) 




M 


11 


Write Data 0 (WD0) (Omit 
for 7-Track) 




N 


1 2 


Write Data 1 (WD1 ) (Omit for 
7-Track) 




P 


13 


Write Data 2 (WD2) (Write 
Data B for 7-Track) 




R 


14 


Write Data 3 (WD3) (Write 
Data A for 7-Track) 




S 


1 5 


Write Data 4 (WD4) (Write 
Data 8 for 7-Track) 




T 


16 


Write Data 5 (WD5) (Write 
Data 4 for 7-Track) 




U 


1 7 


Write Data 6 (WD6) (Write 
Data 2 for 7-Track) 




V 


1 8 


Write Data 7 (WD7) (Write 
Data 1 for 7-Track) 


Read Outputs 


2 


B 


Read Data Strobe (RDS) 


J103 


1 


A 


Read Data Parity (RDP) (Read 
Data C for 7-Track) 




3 


C 


Read Data 0 (RD0) (Omit for 
7-Track) 




4 
8 


D 
j 


Read Data 1 (RD1) (Omit for 
7-Track) 

Read Data 2 (RD2) (Read Data 
B for 7-Track) 




9 


K 


Read Data 3 (RD3) (Read Data 
A for 7-Track) 


(Optional) 


10 


L 


Non-Return-to-Zero (NRZ) 


(Optional) 


11 


M 


7 Track (7TK) 



Table 2-2. I nterface Connections (Continued) 
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CONNECTOR 


1 IVF 
PIN 


PIN 


SIGNAL 


Read Outputs J 103 
(Cont.) (Optional) 


12 


N 


Single Gap (SGL) 


(Optional) 


13 


P 


Low Speed (SPD) 




14 


R 


Read Data 4 (RD4) (Read Data 
8 for 7-Track) 




15 


S 


Read Data 5 (RD5) (Read Data 
4 for 7-Track) 




17 


U 


Read Data 6 (RD6) (Read Data 
2 for 7-Track) 




18 


V 


Read Data 7 (RD7) (Read Data 
1 for 7-Track) 



Table 2-2. Interface Connections (Continued) 
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SECTION III 



OPERATION 



3-1. GENERAL 

3-2. This section describes the controls and indicators 
and provides instructions for operating the Model 100X 
recorder. 

3-3. CONTROLS AND INDICATORS 

3-4. Figure 3-1 shows the controls and indicators. 
Control/indicator types, functions, and the conditions 
required for enabling the corresponding functions are 
given in Table 3-1 . 

NOTE 

The head and guide-cleaning procedures 
described in paragraph 5-5 must be per- 
formed daily to maintain recorder re- 
liability. 

3-5. LOADING TAPE 

3-6. To load tape, see Figure 3-2 and proceed as 
follows: 

a. Pull out reel-locking lever on supply hub. 
Ensure that tape reel has write enable ring 
installed if Write mode is to be utilized. 
Place reel of tape on hub so that tape will 
unwind when reel is rotated in clockwise 
direction. Press reel evenly and firmly 
against hub's back flange and push in locking 
lever. Spin reel counterclockwise while 
looking along its rim to ensure even mount- 
ing. 

b. Install empty reel on takeup hub in same 
manner as loaded reel was mounted in step 
a. 

c. Actuate POWER pushbutton. POWER 
indicator will illuminate, and compliance 
arms will be driven to full-up positions. 



d. Thread tape along path shown in Figure 3-2. 
Wrap several turns clockwise around takeup 
reel. Check that tape is correctly seated on 
guides and properly threaded through pho- 
tosensor and head assembly. 




Ensure that tape is positioned cor- 
rectly on all guides, or tape damage 
may result. 

e. Close front cover to protect tape and trans- 
port from dust. 




Dust cover must remain closed at all 
times when tape is on takeup reel. 
Data reliability may be impaired by 
contaminants if cover is left open. 

f. Actuate LOAD pushbutton and observe that 
tape is tensioned. (See Figure 3-3.) Delay at 
this point is required to allow arm retractor 
mechanism to clear compliance arms. Actu- 
ate LOAD pushbutton again. Tape will 
advance until BOT tab is positioned at 
photosensor. LOAD indicator will illu- 
minate, indicating recorder is ready for use. 

3-7. UNLOADING TAPE 

3-8. To unload the tape, proceed as follows: 
NOTE 

Recorder must be in off-line mode 
(ON LINE indicator extinguished). 
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a. If power is off, actuate POWER pushbutton 
and proceed to step b. If power is on, start 
with step c. 

b. Actuate LOAD pushbutton to tension tape. 

c. Actuate REWIND pushbutton. REWIND in- 
dicator will illuminate. If tape is at load point 
tape will rewind until tension is iost. If tape 
is not at load point, rewind ceases when 
BOT tab is reached. BOT tab is then po- 
sitioned automatically at photosensor, and 
LOAD indicator illuminates. Actuate 
REWIND pushbutton second time to com- 
plete unload sequence. 

NOTE 

Manual REWIND command will over- 
ride load sequence. This can be used 
to return tape to load point in event 
load sequence is inadvertently init- 
iated after BOT tab has passed photo- 
sensor. 

3-9. INTERFACE DATA 

3-10. Interface specifications are presented in para- 
graph 1-24. Interface inputs and outputs are listed 
in Tables 3-2 and 3-3, respectively. 

3-1 1 . MULTIPLE-TRANSPORT (DAISY-CHAIN) 
SYSTEM MODIFICATION 

3-12. When two or more transports are used in a "daisy- 
chain" system, the transmission line (cable) termi- 
nators in all transports except the last in the system 
must be removed, or the resulting impedance mismatch 
will cause undesirable signal reflections in the cable. 
The termination impedance networks in the Model 100X 
recorder are all incorporated in two 330-ohm and two 
220-ohm resistor packs which plug into integrated cir- 
cuit sockets. For multiple-transport operation it is nec- 
essary simply to remove the four resistor packs from 
their sockets on all but the last transport. One 330-ohm 
pack and one 220-ohm pack are located in the bottom, 
right-hand corner of the control/servo board (compo- 
nent side) near connector J -101, and the other two are 
located in the upper, right-hand corner of the read/write 
board near J -102. Refer also to the technical manual on 
the multiple-transport cable assembly, Part No. 
138631-000. 




Figure 3-1 . Control Panel 
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CONTROL OR 
IINUILA 1 UK 


TVPP 

1 T rt 


CI IWf'TinN 
r UINU 1 IKJri 


LUINUI 1 IUN3 


POWER 


Alternate-Action 
Pushbutton/Indicator 


Switches line 
Power on and off. 
Illuminates red to 
indicate power is on. 


Fuse installed. 
Line cord 
connected. 


LOAD 


Momentary-Action 
Pushbutton/Indicator 


Initial actuation 
energizes motors 
and servo system 
and tensions tape. 


Power restored 
after being off. 
Loss of tape 
tension. 






Second actuation 
advances tape to 
load point. 


Motors and servo 
system energized. 
Tape tensioned by 
initial actuation. 






Illuminates to 
indicate BOT tab 
is positioned at 
photosensor. 




ON LINE 


Momentary-Action 
Pushbutton/Indi- 
cator 


Switches recorder 
to on-line mode. 
Illuminates to 
indicate recorder is 
on line. 


Initial Load or 
Rewind actuation. 
Recorder in off-line 
mode. (ON LINE 
indicator extinguished.) 






JCtUIIU d.l/LUa.LlvJI I 

switches recorder 
offline. Indicator 
extinguished to 
indicate recorder is 
off line. 


Rprr^rHpr in r\n-linp 
fxci/UJ uci hi iiiic 

mode. (ON LINE 
indicator Mluminated.) 


REWIND 


Momentary -Action 
Pushbutton/ Indicator 


Rewinds tape 
to load point. 
REWIND indi- 
cator illuminates 
during rewinding, 
then goes out. 


Recorder in off- 
line mode. (ON 
LINE indicator 
not illuminated. 



Table 3-1. Controls and Indicators 
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CONTROL OR 
INDICATOR 


TYPE 


FUNCTION 


CONDITIONS 


REWIND 
(Continued) 




LOAD indicator 
illuminates to 
indicate BOT tab 
is positioned at 
photosensor. 

Second actuation 
of REWIND push- 
button unloads tape. 




WRT EN 

(Write 

Enable) 


Indicator 


Illuminates to 
indicate write 
function may 
be performed. 


Tape reel with 
write enable ring 
installed mounted 
on supply hub. 


HI DEN 

(High 

Density) 


Alternate-Action 
Pushbutton/Indi- 
cator 


Selects read 
density. Illu- 
minates to indicate 
high-density mode 
is selected. 

NOTE: See 
Section IV for 
optional con- 
figurations. 




FORWARD 


Alternate-Action 
Pushbutton/Indi- 
cator 


Starts/ stops 
tape forward 
motion. Illuminates 
to indicate recor- 
der in forward mode. 


Recorder in off- 
line mode (ON 
LINE indicator 
extinguished). 


REVERSE 


Alternate-Action 
Pushbutton/Indi- 
cator 


Starts/ stops 
tape reverse 
motion. Illu- 
minates to indi- 
cate recorder in 
reverse mode. 


Recorder in off- 
line mode (ON 
LINE indicator 
extinguished). 



Table 3-1. Controls and Indicators (Continued) 
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3-9. INTERFACE DATA 



3-10. Interface specifications are presented in paragraph 1 
Interface inputs and outputs are listed in Tables 3-2 and 3- 
respect ively . 




Figure 3-3. Operating Configuration (Tape Tensioned) 
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INPUT 


TYPE 


FUNCTION 


c / c i t\ 

belect [bL 1 ) 


Level 


When true, enables all interface drivers and receivers 
in transport, thus connecting transport to 
controller. 


Forward (FWD) 


Level 


When true, with transport ready and on line, causes 
tape to move forward at specified speed. 


Reverse (REV) 


Level 


When true, with transport ready and on line, causes 
tape to move in reverse at specified speed. 


Rewind (RWC) 


Pulse 


With transport ready and on line, this pulse causes 
tape to move in reverse at 1 50 ips to BOT. 


Off-Line (OFL) 


Level or pulse 
(min. width, 
2 microseconds) 


Resets on-line flip-flop to 0 state, placing transport 
under manual control. 


Write Data 
Strobe (WDS) 


Pulse (min., 
2 microseconds) 


Trailing edge triggers code generator in transport. 


Write data 
(WD) 


9 lines for 9-track; 
7 lines for 7-track 


When true from 0.5 microsecond before leading 
edge to 0.5 microsecond after trailing edge of 
write strobe, results in recording of flux transition 
when in write mode. 


Write Enable 
(WbN) 


Level 


When true for 20 microseconds, minimum, after 
leading edge of FORWARD or REVERSE command, 
initiates write mode of operation. 


Reset (RS) 


Pulse (min., 
2 microseconds) 


When true, resets write amplifier circuits on leading 
edge. Purpose is to write LRCC at end of record, 
causing all channels to be erased in IRG. 


Data Density 
Select (DDS) 


Level 


When true, conditions read electronics to operate in 
high-density mode. When false, operation is in low- 
density mode. 


Overwrite 
(OVW) 


Level 


When true, conditions appropriate circuitry, in 
conjunction with Write Reset (WRS) pulse, for up- 
dating (rewriting) of select record. Transport must 
be in write mode. 



Table 3-2. Interface Inputs 
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INPUT 


TYPE 


FUNCTION 


On-Line 


Level 


When true (on-line flip-flop set), transport is under 
remote control. When false, transport is under 
local control. 


Read Data (RD) 
(RDP, RDO-7 

1 UI -/"CI la! 1 1 Icl , 

RDC, RD2-7 for 
7-channel) 


Bits 


Sampling of RDP, RDO-7 simultaneously on trailing 
edge of Read Data Strobe (RDS) provides complete 

Udld ClldldLlCl. 


Read Data 
Strobe (RDS) 


Pulse (min., 
2 ms) 


Provides complete data character when RDP, RDO-7 
sampled on trailing edge. 


End of Tape 
(EOT) 


Level 


True for duration of EOT tab. Transitions to and 
from true state not to be assumed clean. 


Density (DEN) 


Level 


True only when manual HI DEN switch on transport 
is set for high density. 


r* _j / r> r\v/ \ 

Ready (RDY) 


Level 


True when load sequence is complete and transport 
is on line and not rewinding. (Transport ready to 
receive remote command.) 


Beginning of 
Tape (BOT) 


Level 


True when BOT tab is under photosensor, initial load 
sequence is complete, and transport is not rewinding. 


Rewind (RWD) 


Level 


True only when transport is engaged in rewind 
operation or load sequence following rewind. 


Fiip Protprt 
(FPT) 


Level 


1 1 UC WIICII pUWCl 13 UN dllU 1 Ctl UI Ld[JC WILIIUUL 

write ring is mounted on transport. 


NRZ1 Transport 

1 (Jell LI 1 ICdLIOll 

(NRZ) 


Level 

\vjpiionai ) 


True when transport is configured for NRZI data. 
False level indicates phase-encode configuration. 


7-Track Head 

1 Ucl 1 LI 1 llsd LIUI 1 

(7TK) 


Level 


True for 7-track transport; false for 9-track 
com iguiduoii. 


Single-Gap 
Head Identi- 
fication (SGL) 


Level 

(Optional) 


True when transport has single-gap head; false level 
indicates dual-gap head. 


Transport Speed 

Identification 

(SPD) 


Level 

(Optional) 


True when transport has lower of two speeds avail- 
able in multiple-transport system. 



Table 3-3. Interface Outputs 
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SECTION IV 
THEORY OF OPERATION 



4-1. GENERAL 

4-2. The basic concepts of digital recording, recorder 
applications, and principles of operation for the Model 
100X recorder are presented in this section. A thorough 
knowledge of this section will enhance the user's oper- 
ational capabilities and will aid in troubleshooting, if 
required. 

4-3. BASIC CONCEPTS OF DIGITAL RECORDING 

4-4. The concept of digital magnetic tape recording 
has grown in acceptance as a result of the increased use 
of digital techniques, the increasing variety of recorders 
available, and the decreased cost of these recorders. The 
digital recording process involves methods and equip- 
ment capable of recording information expressed in a 
digital (binary) code (1 's and O's). The IBM NRZI sys- 
tem (non-return-to-zero interrupt) is the one most wide- 
ly used throughout the industry. 

4-5. Figure 4-1 depicts various codings, including the 
NRZI code. On magnetic tape, binary 1 's are represen- 
ted by transitions between plus and minus saturation 
magnetism (+SAT and - SAT) produced by the cor- 
responding write head current. When a written tape is 
passed across the tape head, a change of flux occurs 
at the gap. The magnetic heads respond, producing the 
read voltage waveforms illustrated in Figure 4-1. Ab- 
sence of a change in flux represents a binary 0, for which 
no voltage is recovered from the head. 

4-6. NRZI SYSTEM. In the NRZI system, recording 
is carried out by a saturation current driven through the 
head in a direction determined by a flip-flop which 
toggles for each 1 bit recorded. The NRZI system 
requires the recording of at least one bit for every 
character. Otherwise, in an all-0 character there would 
be no indication of the presence of that character. 

4-7. SEVEN-TRACK SYSTEM. In a seven-track 
system (Figure 4-2), six of the tracks are data channels, 



while the seventh (track C) is the parity channel. 
Parity may be either odd or even; bits may be added 
to track C to make the sum of the bits in the character 
odd or even. Even parity is used with binary-coded 
decimal (BCD) coding, while odd parity is used in 
binary mode operation. 

4-8. BINARY CODED DECIMAL (BCD) 

4-9. The IBM eight-bit code and BCD relations are 
shown in Table 4-1 . There are 63 available combinations 
of the six data bits, representing numerals, letters, and 
special symbols. 

4-10. BINARY MODE. In the binary mode, tape 
characters represent binary numbers. This mode is used 
only with numeric inputs. Thus, a six-bit character can 
represent a six-digit binary number 0 (000000) to 63 
(111111). Larger numbers may be represented by the 
use of more than one character. In some cases, this 
results in a considerable saving of space on the tape and 
in computer time. For example, the decimal number 56 
occupies two character spaces in BCD (0101-0110) but 
only one in binary (111000). Obviously, odd parity 
must be used, because six O's can be a perfectly valid 
portion of a binary number. 

4-11. NINE-TRACK CODING. The nine-track tape in 
IBM System 360 uses a modified ASCII code. (See 
Figure 4-3.) Parity in the nine-track 800-bpi system is 
always odd. With this sytem, when programmed prop- 
erly, it is possible to write data in the binary mode. Two 
four-bit numerics per byte may be written, with a con- 
sequent doubling of effective data rate. 

4-12. LONGITUDINAL REDUNDANCY CHECK 
CHARACTER (LRCC). A longitudinal parity bit is 
written at the end of each record. This character is 
written by the return of the write head current to the 
reference condition. Since the reference condition is 
established before the first character of the record and 
reestablished by writing of the LRCC, an even number 
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BINARY DATA 0 1 0 1 

R Z (return-to-zero) ————— 



n n 



NRZ (non-return-to-zero) 



N R Z I ( non-retu rn-to-zero-i nterru pt) 



HEAD CURRENT 



+l SAT 



-I SAT 



TAPE MAGNETISM 



+0 SAT 



-0 SAT 



READ VOLTAGE 



A 



Figure 4-1 . Magnetic Recording Waveforms 
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Table 4-1 . Eight-Bit Code/BCD Relationship 
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(NOTE 2) 
Inter-Record Gap 1 
0.750 + 0.156 
- 0.063 
LR'C-\ 



Reference Edge 
Tape Motion 



-Record- 



Data 
Bytei 



» 



IMC 
III B 
1 1 1 A 
1118 
1114 
1112 
III 1 



► Parity 
(Odd or Even) 



» 



l r r - Morker 



Initial 
Gap 
0.5 In. Min 
(NOTE 2) 



NOTES: 1. Tape shown with oxide side down; NRZI 
recording. Bit produced by reversal of flux 
polarity. Tape fully saturated in each 
direction. 

2. Tape to be fu Illy saturated in erased direc- 
tion in initial gap and inter-record gap; 
tape to be magnetized so that rim end of 
tape is north-seeking pole. 

Figure 4-2. Seven-Track 



3. LRCC: longitudinal redundancy check 
character; odd or even; spaced four bits 
from data character. 

4. Parity bit: vertical parity bit is written for 
each character. 

5. Must conform to all 729 specifications 
(IBM). 

Format 



of 1 bits in each track is written for each record. As the 
tape is read, the number of 1 's read in each track is 
counted, if the sum is odd, an error is indicated. 
The LRCC is spaced four character spaces from the 
end of the block. 

4-13. CYCLIC REDUNDANCY CHECK CHARACTER 
(CRCC). Nine-track, 800-bpi, System 360 tapes 
include a CRCC located at the end of each record 
before the LRCC. The CRCC is generated by appli- 
cation of a complex equation of the data within the 
block. This character makes the probability of an 
undetected error almost zero. The CRCC may be used 
with the computer read function to determine which 
track contains the error. 

4-14. The information supplied by the CRCC, com- 
bined with that of the LRCC and vertical parity, may be 
used to correct detected errors. Errors involving more 
than one track within the same record are detected 
but not correctable. 

4-15. LOST-CHARACTER CHECK. System 360 
incorporates a lost-character check which detects, 
during reading, the loss of a complete byte. A byte is 
assumed lost if the time between bytes is longer than 
normal but not long enough for check character spacing. 



4-16. The lost-character requirement limits thejnstan,- 
taneous variation of byte spacing on the tape being 
read. With the Cipher Model 100X recorder, a byte 
spacing tolerance well within the limits set by the lost- 
character check is assured. 

4-17. PRINCIPLES OF OPERATION 

4-18. The Cipher Model 100X recorder is composed of 
four main assemblies (Figure 4-4): the transport 
assembly, which includes the tape drive components 
and the compliance arm system; the read/write system, 
consisting of a head assembly and a read/write board; a 
control/servo board containing the transport control 
circuitry, the reel and capstan motor servos, and the 
power supply regulator circuits; and a power supply, 
consisting of the power transformer mounted on the 
rear of the mounting plate, the power supply circuit 
board, and the front-panel-mounted power switch and 
indicator. The schematic diagrams in Section VII 
should be referred to in studying circuit descriptions 
presented in this section. A description of major iogic 
elements used in the recorder, available logic options, 
and a detailed discussion of recorder operation are 
presented in the following paragraphs. 
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Actual Skew 

Write Skew (Maximum Allowable) 
Character Gate (Read) 



Inter-Record 

Gap 
0.6 + 0.15 
- 0.10 in 

LRC- 



Reference Edge 
Tape 
Motion 



•cord 



Data _ 
Bytes 



III 
III 
III 
III 
III 
III 
III 
I I I 



>> 



-CRC 



114 

116 
110 
II 1 
112 
IIP 
II 3 
II 7 
115 



>> 



Parity (Odd), 
(NOTE 5) 



Initial 

Gap 
0.5 in. Min 
(NOTE 2) 



LP Marker 



NOTES 



Tape shown with oxide side down; NRZI 
recording. Bit produced by reversal of flux 
polarity. Tape fully saturated with each 
direction. 



number of data character, even CRCC, 
etc. CRCC used only in System 360, 800 
bpi. CRCC spaced four bits from data 
characters. 



2. Tape to be fully saturated in erased direc- 
tion in initial gap and inter-record gap; tape 
to be magnetized so that rim end of tape 
is north-seeking pole. 

3. CRCC: cyclic redundancy check char- 
acter. Parity of CRCC determined by num- 
ber of data characters in record. Odd 



LRCC: longitudinal redundancy check 
character, always odd parity. Spaced 
four bits from CRCC. 

Parity bit: vertical parity bit written for 
each character containing even number 
of bits. 



Figure 4-3. Nine-Track Data Format 



4-19. NAND/NOR GATES 

4-20. Multiple NAND gate packages are used for all 
logic' gating. (See Section VII, Figure 7-1.) An indi- 
vidual NAND gate device may be used as either a NAND 
or NOR gate, however, depending upon the logic 
function involved. When used as a NAND gate, the 
true output is normally an electrical low (0 to +0.2V) 
and requires both inputs to be high (+4V). When used 
as a NOR gate, the true output is normally an electri- 
cal high, which requires one or more inputs to be low. 

4-21 . J-K FLIP-FLOPS 

4-22. This flip-flop operates on a master-slave principle. 
A logic diagram of the flip-flop is shown in Figure 4-5. 
The flip-flop is designed so that the threshold voltage 
of AND gates 1 and 2 is higher than that of AND gates 
3 and 4. Since operation depends exclusively on volt- 
age levels, any waveform of the proper voltage level can 
trigger the j-K fiip-fiop. 



4-23. Assuming that the trigger voltage is initially low, 
as the trigger voltage goes high AND gates 3 and 4 are 
disabled. Subsequently, AND gates 1 and 2 are enabled 
by the trigger pulse, the j and K inputs, and the infor- 
mation previously stored at the output of the slave unit. 
The J and K input information at this time is transfer- 
red to the input of the master unit. As the trigger 
voltage goes low, AND gates 1 and 2 are disabled. AND 
gates 3 and 4 are then enabled, and the information 
stored in the master unit is transferred to the output 
of the slave unit. 

4-24. The direct set and direct clear inputs are used to 
set the flip-flop to a known state. A low input to direct 
set will set Q high and Q low. A low input to direct 
clear will set Q low and Q high. 

4-25. RETRIGGERABLE MONOSTABLE 
MULTIVIBRATORS 

4-26. A retriggerable monostable multivibrator is uti- 
lized in many areas of the recorder's logic circuitry to 



4-5 




READ/WRITE BOARD 



CUSTOMER 
INTERFACE 



f 



J 



CONTROL/SERVO BOARD 



POWER 
REGULATOR 



CONTROL 



LOGIC 



SUPPLY 
REEL 
SERVO 



TAKE UP 
REEL 
SERVO 



CAPSTAN 
DRIVER 



POWER BOARD 

AND 
TRANSFORMER 




CONTROL 
PANEL 



1 

COMPLIANCE ^ 


SUPPLY | 


TAKE UP 


1 CAPSTAN 


ARM SYSTEM | 


REEL 1 


REEL 


1 MOTOR 


1 
1 


MOTOR ' 


MOTOR 


1 & TACH 



TRANSPORT ASSEMBLY 



i i r 



Figure 4-4. Recorder Organization 
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Figure 4-5. Simplified Logic Diagram, J -K F lip-Flop 



generate precisely timed clock or gating pulses derived 
from up to four different inputs. The device is used in 
two ways (Figure 4-6), as described in the following 
subparagraphs. 

4-27. In the first method, either or both inputs to the 
NOR-gate portion are set low and one input to the 
NAND-gate portion is set high to enable the gate. When 
the second input to the NAND gate goes high, a positive 
pulse appears at the Q output. The duration of this 
pulse is determined by the timing circuit connected to 
pins 11 and 13. This timing circuit employs a resistor 
and capacitor for relatively short pulse durations. 
Longer durations can be achieved by the addition of a 
diode to the circuit. An even longer pulse can be 
obtained by the use of a large-value electrolytic capac- 
itor, with a transistor to regulate the current and pro- 
tect the device. 

4-28. In the second method, both inputs to the NAND- 
gate portion are set high, and the Q function is con- 
trolled by the inputs to the NOR-gate portion. When one 
of the NOR-gate inputs goes low, a positive pulse ap- 
pears at the Q output. The duration of the pulse is 
determined in the same manner as described in the 
preceding paragraph. In both cases^ Q will be the 
complement of Q. Both the Q and Q outputs may be 
utilized in the recorder's logic. 

4-29. LOGIC OPTIONS 

4-30. Various logic options are available in the Model 
100X recorder. These options are selected by jumpers 
soldered into the read/write and control/servo boards 
(Tables 4-2 and 4-3). These optional logic configurations 
will be wired in at the factory in accordance with the 
customer's request. 

4-31. HEAD ASSEMBLY 

4-32. The Model 100X recorder is available with either a 
single-gap head for alternate read and write functions 
or a dual-gap head for read-after-write operation. A 
choice of seven or nine tracks is also provided. Track 
locations, track width, and gap separation are all IBM- 
compatible (Table 4-4). 

4-33. A cross-feed shield is provided to reduce the 
voltage induced in the read head when writing. The 
shield is composed of copper and ferrite flux blocks 
cemented to a hinge plate (Section V, Figure 5-3). 

4-34. DATA RECORDING (See Drawing No. 
331512-300, Section VII) 

4-35. The following description applies to read-after- 
write (RAW) recorders. Read or write (R/W) re- 



corders are similiar in operation, except that the deskew 
circuitry is not used. 

4-36. Five inputs to the write circuitry, in addition to 
the seven or nine data channels, are required for writ- 
ing (Figure 4-7). The customer supplies the Write Data 
Strobe (WDS), Write Reset (WRS), and Select inputs. 
The WDS triggers the internal write strobe monostable, 
U102, which, in turn, strobes the data into the write 
deskewing circuit. The WRS senses the condition of the 
write flip-flops and clocks them to a reference condi- 
tion to create the longitudinal redundancy check char- 
acter (LRCC) at the end of each record. The Reset 
input is routed from the control logic and is synony- 
mous with WRS. It is used only with the overwrite 
option as desired by the customer. Select, which is 
routed from the control logic , is required to enable the 
WDS and WRS inputs. Run and Read inputs are gen- 
erated in the control logic; they control the write 
register direct set (Sq) and direct clear (C^) cir- 
cuitry. The following description is keyed to track 0 
but is applicable to all tracks. See timing diagram, 
Figure 4-8. 

4-37. DATA INPUT. A low pulse or level applied to 
J 102, pin M, in conjunction with the WDS, is con- 
sidered to be a binary 1. This low is inverted by U100B 
and applied to the data gate, U108C, to be strobed into 
the deskew monostable. The internal Write strobe is 
derived from a monostable, U102, which is triggered 
from the WDS applied to J 102, pin A, inverted by 
U103E. The internal strobe generator may be triggered 
by either the leading or trailing edge of the WDS. (See 
Figure 4-8 for proper jumper connections.) The Q out- 
put of U102 is inverted by U101A and applied as a 
high-level strobe to the data gate, U108C. With a 
binary 1 (high) also applied to the gate, a low pulse 
is generated at the output; this is used to trigger the 
deskew monostable, U122. Obviously, if a binary 
0 is to be generated, the data gate input will be low at 
the time of the Write strobe, inhibiting the strobe and 
preventing the monostable from being triggered. 

4-38. DESKEW MONOSTABLE. The deskew mono- 
stable is triggered by the low pulse from the data gate or 
the reset gate, U108D. The trailing edge of the high- 
going pulse output is time-variable through the use of 
potentiometer R119, skew adjust. This trailing edge 
is the actual write clock which compensates for mech- 
anical skew inherent in the dual-gap head. (See para- 
graph 5-40.) 

4-39. WRITE REGISTER. The write register, U126A, 
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Figure 4-6. Monostable Multivibrator Characteristics 
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FUNCTION 


JUMPER 


PURPOSE 


STATUS INDICATIONS 


A to B 


When installed, provides status 
indications to interface when 
recorder is on line and selected. 

When not installed, status indi- 
cations are provided whenever 
recorder is selected. 


LOCAL/REMOTE 
DENSITY SELECT 


C to F 


Provides local density control, 
with indicator, on seven-track 
models. 


D to F 


Provides remote density control, 
with indicator, on seven-track 
models. 


E to F 


Used with fixed-density models. 
Indicator always illuminated. 


OVERWRITE 


G to H 


Installed with overwrite option. 
Note write reset jumper on read/ 
write board. 


ON LINE/READY 


J to K 


When installed, depression of 
ON LINE pushbutton will force 
ready status in middle of tape. 


REWIND/OFF LINE 


L to M 


When installed, will cause unit 
to revert to off-line status 
when rewind is commanded 
remotely. 


+W SUPPLY 


DIODE 
N to P 


L-MUUC Call UC HlMallcU 

to N, anode to P) to provide +5 
volts for customer's terminators. 


WRITE ENABLE 


S to T 


Normal configuration: Write 
Enable line is sampled and 
stored 20 microseconds after RUN 
command is given. Output of 
stored signal becomes Read/Write 
signal to read/write board. 


R to T 


Read/Write signal is controlled 
directly from Write Enable line. 



Table 4-2. Control/Servo Board Logic Options 
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FUNCTION 


IUMPER 


PI JRPOSF 


WRITE DATA 
TIMING 


A to C 


Write data on trailing edge of 
WDS. 


A to B, 
C to D 


Write data on leading edge of 
WDS. 


WRITE RESET 


H to J 


Standard WRS path 


H to K 


Used with overwrite option on 
read/write models. Only one 
RESET command required for either 
overwrite or normal mode. 


THRESHOLD 
COMMAND PATH 


E to F 


Standard path for THRESHOLD com- 
mand in read/write models. 


E to G 


Standard path for automatic 
THRESHOLD command in read-after- 
write models. 



Table 4-3. Read/Write 

is a J-K flip-flop (paragraph 4-21). The Q output is 
fed back to the K input, and the Q output is fed back to 
the J input. This ensures reversal of the Q and Q output 
levels each time a clock is provided by the deskew 
monostable. The Q and Q outputs are inverted by 
U125F and U125C, respectively, and serve to switch 
the head drivers, Q100 and Q101, resulting in a flux 
reversal (binary 1) on the magnetic tape. The lack 
of an input to clock U126A results in the recording of 
a binary 0 on the tape (no flux reversal). 

4-40. CHECK CHARACTER GENERATION (CRCC 
AND LRCC). In nine-track operation, the cyclic 
redundancy check character (CRCC) is written four 
character times after the last record block character 
in the same manner as used for the data characters, 
The longitudinal redundancy check character (LRCC) 
occurs either four character times after the CRCC 
(nine-track) or last record block character (seven- 
track). The customer-supplied Write Reset (WRS) 
input applied through J 102, pin C, is inverted by 
U103D and routed to U109 through jumper H-J. With 
the overwrite option, the jumper may be installed from 
H to K, and the reset would then be generated from 
the control logic. The WRS is gated through U109B, 
if enabled by select, to the reset gate, U108D. If the 
reset gate input from Q of the write flip-flop is high, 
signifying that an odd number of binary 1 's have been 
written, the WRS pulse will trigger the deskew mono- 
stable. This will create a write clock, which will write 
an additional binary 1 and set the write flip-flop in a 
reference condition. 

4-41. Write current is supplied through a transistor 



Board Logic Options 

switch, Q118, from a 5-volt source and is ramped 
to prevent unwanted flux reversals from occurring. The 
Read input from the control logic determines when the 
write current is to be on or off. A false-going Read 
level enables the current switch driver, Q119, and 
C109 charges through R165, which, in turn, allows 
Q118 to become fully saturated. The ramp time when 
switching from read to write is approximately 1.5 
milliseconds. At the same time Q120 is turned on and 
the Direct Set (Sp) occurs, the Direct Clear (Cp) 
inputs to the write register are allowed to go high, 
ensuring that the flip-flop is in the reference condi- 
tion. When Read becomes true (low), Q1 19 turns off, 
turning off Q1 1 8 and Q1 20. The ramp is approximately 
1.2 milliseconds long, and the current path for C109 
is through CR100. C^ becomes low at the time Read 
goes true, and Sp becomes low when Q120 reaches 
the off condition. This ensures that neither write 
driver (Q1C0 or Q101) can be switched during the 
read operation. The relationship of Sq and Cp, when 
going from read to write or write to read, is important. 
See Figure 4-9. 

4-42. NRZ-TO-NRZI CONVERSION. The use of J-K 
flip-flops in the write register allows for input data to 
be presented in NRZ form. The Q and Q outputs are 
coupled back to the J and K inputs, ensuring that the 
flip-flop will toggle each time a clock is received, caus- 
ing a 1 to be written. Since the clock is independent of 
the data input, the data line may remain low or high 
for consecutive 1 's or 0's. The only restriction is that 
the conversion of the data must occur at least 0.5 
microsecond before or after the WDS (Figure 4-8). 
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FUNCTION 


SINGLE GAP 
READ/WRITE 


DUAL GAP 
READ AFTER WRITE 


Track Locations 






7 -Track 


0.070 (+ 0.001) inch, center to center 


Q-Trark 


0.055 (+ 0.001) inch, center to center 


Fffprtivp Trark WiHth 

1— 1 1 CI* 11 V C llal^N VVIUUi 






7 -Track 


0.040 (+ 0.001) inch 


Write: 0.048 (+ 0.001) inch 
Read: 0.030 (+ 0.001) inch 


9-Track 


0.040 (+ 0.001) inch 


Write: 0.044 (+ 0.001) inch 
Read: 0.040 (+ 0.001) inch 


Parallelism 




+ 200 microinches (write to 
read) 


Gap Separation (Write-Read) 




0.150 (+ 0.005) inch 


Gap Line Azimuth Per 
Section 


+ 1 50 microinches maximum from reference perpendicular 
to mounting surface 




100 microinches, maximum 


Crosstalk 






Read 




1%, maximum, of nominal 
read voltage. 


Voltage Induced in Read 
Winding While Writing at 
800 bpi, 12.5 ips, and up 




5%, maximum, of read 
voltage 


Inductance 


6 mH + 20% (Full Winding) 


Write: (each leg) 

500^H maximum 

Read: (each leg) 

1 0 mH maximum 


Dc Resistance 


22 ohms + 20% (Full Winding) 


Write: (each leg) 

1 0 ohms maximum 

Read: (each leg) 

25 ohms maximum 


Write Current (100% 
saturation) 


11 mA + 20% 


35 mA + 20% 



Table 4-4. Head Specifications 



4-12 



FUNCTION 


SINGLE GAP 
READ/WRITE 


DUAL GAP 
READ AFTER WRITE 


Read Voltage 

Read Pulse Width (200 bpi) 

Self Erasure (Read Signal 
Reduction After 10 Passes) 


10 mV + 20% @ 15 ips, 
200 bpi 

1650^in., maximum 
5% maximum 


700/xV/inch/sec. + 10% 
1250/iin., maximum 
10% maximum 


Erase Head Resistance 
Erase Current 


80 ohms 
50 mA 



Table 4-4. Head Specifications (Continued) 



4-43. DATA RECOVERY 

4-44. Five inputs are required to enable the read cir- 
cuitry. Select, Read, and Run are derived from the 
control logic and routed through the write circuitry. 
Threshold is a customer-generated level routed through 
J102E on the read/write board. Hi Den comes from 
the control logic and is either switched high or low 
locally from the control panel or remotely fixed high 
(for nine-track recording). The following description is 
keyed to track 0 but is applicable to all tracks. (See 
Figure 4-10.) 



4-45. The input to the first stage of the read amplifier, 
U1, is a low-level, analog signal. The output from the 
head is 700 microvolts/inch/second +20%. (I.e., at a 
tape speed of 10 inches/second the input to the ampli- 
fier would be 7.5 millivolts, peak-to-peak.) The first- 
stage differential amplifier gain is controlled by a shunt 
feedback potentiometer, R7. The compensation 
components, C3, R4, and C4, are selected for a 1 00- 
kHz roll-off, while C5, R6, and R7 determine the low- 
frequency roll-off. The voltage level at TP1 will be 
approximately 1.3 volts peak-to-peak; however, the 
actual gain is adjusted to obtain the proper level at 
TP4 (located in the peak detector). 



4-46. The second stage, U2, is an active filter. R9, 
R10, C6, and C7 determine the 3-dB point, which is 
the high-band cutoff. The 3-dB frequency is 100 kHz 
for all tape speeds in the range of 25 to 45 ips. For 
lower speed units, the 3-dB point is set at three times 
the maximum fundamental analog frequency, which 
is 1.5 times the data rate. The signal-to-noise ratio 



becomes more of a factor at lower tape speeds because 
of the lower head output level. The effective gain of 
the second stage is 8 and is determined by R1 3 and R1 7. 
This gain is required to reduce the effect of the dead 
band created by the full-wave rectifying action of CR9 
through CR12. The voltage at TP2 will be approxi- 
mately 12 volts peak to peak. The voltage at TP3 will 
be approximately 1 .3 volts peak to peak, due to the 
voltage divider action of R1 3 and R1 7. 

4-47. The buffer amplifier, U3, serves the purpose of 
isolation and threshold offset provisioning. The thresh- 
old level is determined by the offset current from 
Q7 into the inverting input of U3. The output of U3 
is fed into a Schmitt trigger (peak detector). 

4-48. THRESHOLD. An understanding of threshold 
is helpful in considering the function of the peak detect- 
or. The threshold is defined in terms of percentage and 
is the part of a nominal signal that must be reached ;;< 
order to be detected as a bit of data. This percentage 
is determined by the reference point, trigger point, 
and overall amplitude of the signal (Figure 4-1 1 ). 

4-49. SCHMITT TRIGGER. The Schmitt trigger circuit 
detects the peak of the rectified analog signal from U3. 
As the voltage to the common emitter output of Q1 and 
Q2 (TP4) drops from the reference level, Q1 is turned 
off and capacitor C14 is being discharged through Q2 
(Figure 4-12). When the voltage at TP4 drops below 
the +3.6-volt level, transistor Q3 is enabled through 
CR13, which will allow the circuit to trigger later. 04 
is off at this time, since base current is not being sup 
plied by Q3. Peak detection takes place when the out- 
put of Q2 at I P4 reaches its lowest level and starts to 
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go positive. Q2 is now turned off, and capacitor C14 
is charged through Q1 . Q1 and CR13 now supply 
base current to the enabied Q3, turning it on. Q3 then 
supplies base current to Q4, which generates a negative 
pulse through C1 5 to set the read data storage register 
(U18A and B). The register will remain set until the 
reset pulse generated by U14A in the read gate network 
is received. When the output of Q1 (TP4) goes above 
+3.6 volts, Q3 is turned off through CR14, which, in 
turn, removes the base current from Q4. When the 
output of Q1 reaches its highest point, Q1 will turn off. 
The cycle is now ready to repeat for the next bit of data. 

4-50. The negative pulse from the Schmitt trigger is 
capacitively coupled to the read data storage register 
through C15. R28 and R30 form a voltage divider 
which holds the quiescent voltage high on the input to 
U18A when data is not present. The negative data 
pulse to the read data storage register makes its output 
high. This high level is applied to the input of U7A. 
If the Select level from the control logic and the Run 
level from U14B are both high, the data output gate, 
U7A, is enabled and transfers the data bit out. 

4-51. The output from the read data storage register is 
also inverted by U16F and applied through C1 7 to the 
skew pulse generator (CR15, CR16). The outputs of 
the skew pulse generators of all channels are tied to- 
gether and applied to the bases of both Q5 and Q6. Q5 
is an emitter foiiower which provides the skew pulses 
at TP7 to be used for deskew alignment of the head 
read gap. Q6 is a pulse former with its output inverted 
by U22A to become the read gate trigger. The nega- 
tive-going edge of this trigger agrees with the peak of 
the Read signal. 

4-52. READ GATES. Seven-track models with the dual- 
density capability have two read gates, one each for low 
and high-density operation. Nine-track models are per- 
manently wired in a high-density configuration, using 
read gate U19. Read gate U19 is enabled by the High 
Density input from U22C and the Run input from 
U14B. In read/write models, jumper L-M is installed to 
delay the enabling inputs to the read gates. This allows 
the first-stage amplifier time to recover from saturation 
during the write-to-read transition. The delay is created 
by U10 and varies in time relative to the start/stop time 
of the recorder. Duration of the delay must be less than 
that of the start/stop time. 

4-53. The read gate output is adjusted by means of R40 
or R42 to a time that is 50% minus 2.5 microseconds of 
the normal byte-to-byte time. The trailing edge of the 
read gate output triggers the read strobe generator, 



U17, which is set for 2 microseconds. The read gate 
output is also coupled back to the input, to prevent 
retriggering by subsequent skew pulses, and routed to 
the summing gate, U14A. The Q output of the read 
strobe generator is fed to the Read Strobe output gate, 
U8B, and to a delay monostable, U20, which is set for 
0.5 microsecond. The Q outputs of both U1 7 and U20 
are routed to the summing gate. The summing gate 
output is routed to the Read Strobe output driver, U8B, 
and to the Reset input of all read data registers. 

4 54. CONTROL LOGIC STATE DECODER 

4-55. The state decoder, U44, on the control/servo 
board, is a 3 to 8-bit decoder which provides recorder 
status data to the various command control circuits 
in the control logic. These recorder configuration 
levels are used to enable and disable gates in the re- 
corder's control logic, thus maintaining the proper se- 
quence of commands and preventing improper com- 
mands. 

4-56. There are eight outputs, representing eight pos- 
sible logic configurations, one of which must be low at 
all times (Figure 4-1 3). Three inputs to the decoder de- 
termine its output state. These inputs are received from 
the Q outputs of three J-K flip-flops: U38B, U38A, 
and U39A. These low or high values are the same as 
those present on the J inputs of the flip-flops immedi- 
ately before the clock pulse is received from U46B. 
The transfer of these values is triggered by the low- 
going edge of the clock pulse. The decoder maintains 
each state until the next one is clocked in. 

4-57. STATE 0, STANDBY. This is the initial state 
that follows the application of power to the recorder 
as well as the Reset state. The power-on reset circuit 
of Q12 and Q1 3 works in conjunction with C5 and R5 
on the power supply board to delay the resetting of 
the J-K flip-flops until all other logic circuits are stable. 
The power-on Reset line to U43B goes low, causing a 
low to be supplied via U37E to the Direct Clear inputs 
on the three J-K flip-flops, U38B, U38A, and U39A. 
This causes their Q outputs to go low, which sets the 
decoder to the Standby state. U43B can also be trig- 
gered to produce a RESET command by a broken tape 
or by tripping of the compliance arm limit switches. 

4-58. STATE 1 , STOP. This state results from the first 
action of the LOAD control (A2) on the front panel. 
The servo system and drive motors are energized, 
causing the tape to be tensioned, but motion commands 
are not enabled. See Figure 4-14. 
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4-59. The state decoder's digital 4 and 2 inputs remain 
at 0, as originally set in the Standby state. All inputs to 
U29C and U43A remain high. 

4-60. Since the BOT and Load inputs to U23C are not 
true, the level of U23C into U29A is high. The Rewind 
level into U29A is also high. Since the logic is in the 
Standby state, the Standby level is true, or low. This 
low input to U29A causes its output to be high and 
makes the J input of U38B high. Actuation of the 
LOAD control (A2) triggers the internal logic clock 
pulse generator (U46B), causing the high to be trans- 
ferred from the J input to the Q output of U38B. In 
this manner, the digital 1 input of the state decoder is 
set to 1. This binary code (001) is the Stop state and 
causes the Stop line to become true. U46A is triggered 
and provides an inhibit pulse, allowing the retractor 
time to get to the down position. 

4-61. STATE 2, LOAD. Actuation of the LOAD 
control a second time starts the tape moving forward 
to the load point. When the BOT tab is sensed by the 
photosensor assembly, tape motion ceases and the 
recorder enters the Ready state. 

4-62. The state decoder's digital 4 input remains at 0 
as originally set in the Standby state. Actuation of the 
LOAD control while the recorder is in the Stop state 
causes the LOAD control input to U43A to go low. 
Since the other three inputs remain high, the output 
of U43A goes high. This is applied to the J input of 
U38A, where it is stored as a binary 1 until the flip- 
flop is clocked. This will become the digital 2 input 
to the state decoder. 

4-63. The three inputs to U29A are high, causing its 
output to be low. This low is applied to the J input 
of U38B, where it is stored as a binary 0 until clocking. 
This will be the digital 1 input to the state decoder. 
Actuation of the LOAD control also triggers the internal 
logic clock pulse generator, which introduces a slight 
delay to allow for loading of the J-K flip-flops. The 
clock pulse transfers the binary code stored at the J 
inputs to the Q outputs of the J-K flip-flops, where 
they serve to set the state decoder. This binary code 
(010) is the load state, which causes the Load line to 
become true. 

4-64. STATE 3, READY, Sensing of the BOT tnb 
during the load sequence places the recorder in the ready 
state. The logic circuitry can now accept both local and 
remote motion commands when other criteria are met. 
(See paragraphs 4-80 through 4-105.) 



4-65. When the BOT tab is sensed during the load 
sequence, the BOT line becomes true and is applied to 
U23C as a high level. The load level is inverted by U23D 
and is also applied to U23C as a high level. With these 
two inputs high, the output of U23C goes low and is 
applied to U29A. Because the recorder is not in the 
standby or rewind state, the remaining inputs are high. 
Thus, the output of U29A goes high and is applied to 
the J input of U38B to await clocking. This is the 
digital 1 input to the state decoder. The digital 2 and 
4 inputs remain the same as in the load state. 

4-66. The internal logic clock pulse generator is triggered 
by the output of U40C, which goes low when the BOT 
tab is sensed. The state decoder is now in the ready 
state (binary code 01 1 ). 

4-67. STATE 4, REWIND. Either a remote or local 
REWIND command rewinds the tape onto the supply 
reel until the BOT tab is sensed. At this point, the 
decoder cycles through the delay and load states to the 
ready state. Actuation of the local REWIND control 
(A4) will then unload the tape. 

4-68. The remote REWIND command gate, U6C, 
requires the recorder to be on line, selected, in the 
ready state, and not at BOT. The low output of U6C 
is used to actuate U30D, which triggers the internal 
iogic dock puise generator, U46B. This, in turn, 
clocks the J-K flip-flops controlling the state decoder, 
U44. 

4-69. The local rewind control gate, U20C, requires 
the recorder to be off line and in either the stop, ready, 
or load state. The low output of U20C also actuates 
U30D and clocks the J-K flip-flops, as in the remote 
sequence. 

4-70. The state decoder's digital 4 input is a binary 1 
during rewind, since two of the inputs to U29C are 
held high and the Rewind input is switched low. All 
inputs to U43A and U29A are held high, resulting in 
presentation of a binary 0 to the state decoder's dig- 
ital 2 and digital 1 inputs. This binary code (100) 
represents the rewind state. 

4-71. STATE 5, DELAY. The transport continues to 
rewind tape onto the supply reel until the BOT tab is 
sensed. At this point, the BOT lines go true, changing 
the state decoder input to binary 101, the delay state. 
This delay allows the transport to come to a complete 
stop before a new motion command is accepted. 
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4-72. With the Delay lines true, the state decoder input 
becomes binary 010, the load state. With the Load lines 
true the binary code becomes 01 1 , the ready state. The 
transport will now accept motion commands. Actu- 
ation of the REWIND control at this time unloads the 
tape. 

4-73. STATE 6, UNLOAD. With the transport in the 
ready state, actuation of the REWIND control changes 
the state decoder's binary input to 110, the Unload 
state. When the last of the leader has passed through the 
photosensor, both the BOT and EOT sensors are acti- 
vated. These two signals are ANDed at U22C and used 
to actuate the reset gate, U43B. This Reset pulse is ap- 
plied to the Direct Clear inputs of the three state decod- 
er flip-flops, setting their Q outputs low. This forms 
the binary code 000, returning the recorder to the stand- 
by state. 

4-74. STATE 7, RESET. A logic error creating an 
undefined state in which the binary code III is presen- 
tedto the state decoder results in the reset state. The 
Reset line goes low, actuating the reset gate, U43B. 
The high output of U43B is inverted by U37E and rout- 
ed to the Direct Clear inputs of the three state decoder 
flip-flops, U39A, U38A, and U38B. This makes 
their Q outputs low, forming a binary 000 input to the 
decoder and returning the logic to the standby state. 

4-75. The high output of U43B is also inverted by U37F 
and used to disable transistor Q16. When Q16 is turned 
off, the ground normally supplied to the reel motor 
relay, K2 (on the reel servo portion of the control/ 
servo board), is removed. When K2 is deenergized, 
both reel motors are placed in their dynamic braking 
states, and the motors are maintained in a deenergized 
condition until a new command is issued. In addition, 
if the recorder is in the on-line mode, effectuation of 
the reset state will return it to the off-line mode. 

4-76. COMMAND LOGIC 

4-77. There are two methods of commanding transport 
operation: manually, by means of the front panel 
controls, when the recorder is in the off-line mode; and 
remotely, when the recorder is in the on-line mode and 
is being controlled by computer-generated signals. A 
J-K flip-flop, U39B, determines the on line status of 
the recorder. See Figure 4-1 5. 

4-78. The external OFF LINE command, applied at 
J101-L and enabled by the Select and Ready levels at 
NAND gate UJ 2D, sets the on-line/off-line flip-flop, 



U39B, to the off-line state. This OFF LINE command 
is applied to U39B as a Direct Clear reset. When low, 
U39B is effectively locked in the off-line mode, and the 
front panel control (A3) will have no effect. 

4-79. The ON LINE control/indicator (A3) provides 
a clock pulse to U39B, which is gated through U12A 
when the system is not in the standby mode. In switch- 
ing from the off-line to the on-line mode, the high 
level appearing on the off-line circuit and connected 
to the J input of U39B is transferred across to the Q 
output when the clock pulse is received, thus making 
the on-line circuit high. In switching from on-line 
to off-line, the low level appearing on the off-line 
circuit is transferred from the J input to the Q output 
when U39B is clocked, thus making the on-line 
circuit low. 

4-80. FORWARD COMMAND CIRCUIT 

4-81 . Forward tape motion may be commanded by 
the FORWARD pushbutton on the local control panel 
when the recorder is in the off-line status. Forward 
tape motion may also be commanded remotely, through 
the interface, when the recorder is on line. NOR gate 
U41 B is the link between these two control sources 
(Figure 4-16). 

4-82. REMOTE FORWARD COMMAND. The remote 
FORWARD command is a low level applied to pin C of 
J 101. U1, pin 9, and U2, pin 6, supply a positive 
collector voltage to this line for the user's output device. 
Inverter U4B inverts the negative logic input to provide a 
high true to the two-input NAND gate, U14B. The 
second high input required by U14B is the Command 
Gate Enable level derived from the three-input NAND 
gate, U6A. U6A requires ali three inputs to be high: 
the On-Line level from U39B, the Ready level from 
state decoder U44, and the Select level from U21C. 
When these conditions are met, the output of U6A 
goes low. This low level is inverted by U4A and fed to 
U14B, thus enabling it. The low true output of U14B 
is routed to the two-input NOR gates, U41 B and U8D. 

4-83. The low input to U8D causes its output to go high 
and trigger the monostable multivibrator, U48. U48 
is used to clock the overwrite and write enable flip- 
flops, U16A and B. The low input to NOR gate U41 B 
causes its output to be high. This high is the true 
condition of the FORWARD command level and is 
discussed further following the description of local 
FORWARD command. 
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4-84. LOCAL FORWARD COMMAND. The switch 
portion of alternate-action pushbutton/indicator A7 
applies a high, when actuated, to NAND gate U25B. 
U25B requires two additional inputs to be high: the 
Ready level from the state decoder (U44) and the Off- 
Line level from J-K flip-flop U39B. When these condi- 
tions are met, the output of U25B goes low, the true 
state. U31 F inverts this level and applies it as a true high 
input to the two-input NAND gate, U41A. If the EOT 
output of U22D is also high, the output of U41A 
becomes true and is applied to NOR gate U41 B as a low, 
thus enabling it. 

4-85. The true output of U41 B is high. This high level 
is applied to NAND gate U50A. If the reverse level 
applied to inverter U49A is low (false), its output 
becomes high and enables U50A. This command redun- 
dancy prevents issuance of simultaneous commands for 
both FORWARD and REVERSE. The low output of 
U50A or U50B generates the Forward (Reverse) and 
Run signals, respectively, that control the capstan drive 
logic. 

4-86. CAPSTAN DRIVER. The Forward and Run 
signals are ANDed at U303B on the capstan driver 
portion of the circuitry. The low (true) output of 
U303B is inverted by U304A and used to activate the 
forward switch driver, Q309. This, in turn, activates 
the forward switch, Q301 . A positive reference volt- 
age is provided by zener diode CR301 . This reference 
is stabilized at 6.2 volts by the amplifier circuit of 
U301A. The positive 6.2-volt output of U301A is 
routed to the inverting input of U301 B to provide 
the negative reference level for the reverse and rewind 
circuits. This positive output is also routed through 
the forward speed adjust potentiometer, R312, and the 
forward switch, Q301, to the inverting input of 
U305A. (See Figure 4-17.) Amplifier U305A serves to 
isolate the forward/reverse command circuit from the 
ramp-shaping circuit. Its output is a negative voltage 
level for the forward mode and is routed through the 
ramp adjust potentiometer, R333, to switch Q312. 
Q311, the rewind switch, is off during forward and 
reverse operation. 

4-87. Switch Q312 is controlled by the flip-flop circuit 
of U302C and D. With the Run input true (high) and 
the Rewind input false (high), the output of the flip- 
flop at U302D is low. This low is inverted by U304B 
and used to activate switch driver Q307, which, in 
turn, activates switch Q312. The output of Q312 
is applied to the inverting input of gain-determining 
amplifier U305B. The output of U305B is then applied 
to the inverting input of amplifier U306B. U306B and 



its associated circuitry form the ramp generator. Feed- 
back capacitor C31 5, together with ramp adjust poten- 
tiometer R333, determine ramp time. The output of 
U306B (TP302) is negative for the forward mode. This 
ramp generator output is routed to the reel servo loops 
to initiate the response of the supply and takeup reels. 

4-88. The ramp level is summed with the output of the 
tachometer (TP301), and the resulting error voltage is 
applied to the inverting input of amplifier U306A. The 
output of U306A is fed through a notch filter network 
to U307B, where it is again inverted. Feedback from 
the power driver is routed through a compensation 
network consisting of R353, R382, and C314 and 
summed with the notch filter input to U307B. The 
enable switch, Q319, determines whether or not the 
capstan motor can be driven. Q319 is a FET switch 
controlled by the Enable line from the control logic 
circuitry. When the Enable line is at 0 volts the switch 
is on, and the input to the motor driver from U307B 
is shunted to ground. When the Enable line is at -15 
volts, the switch is off and the motor driver can be 
activated. 

4-89. The output of U307B is a negative voltage level 
for forward motion. This negative level activates the 
capstan motor forward driver circuitry consisting of 
Q316, Q317, and Q31 8, which applies negative power 
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tape motion. The power driver output is also routed 
through an amplifier, U307A, and a bridge rectifier 
with a 6.8-volt zener diode to provide current-limiting 
feedback. 

4-90. REEL SERVOS. Both the supply and takeup 
reel servos use similar circuitry and operate in the same 
manner (Figure 4-18). The following circuit descrip- 
tion pertains to the supply servo but can be applied to 
the takeup servo as well. The last two digits of the 
reference designators are the same for each servo. The 
first digit, however, is a 2 (i.e., 2xx) for the supply 
servo and a 4 (i.e., 4xx) for the takeup servo. 

4-91. Compliance Arm Position Sensor. The reel motor 
is controlled by the photosensor assembly (Figure 
4-19), which varies the current input to U201A as a 
function of compliance arm position. The photosensor 
assembly consists of a lamp, a solar cell, and a slotted 
disc. The disc is attached to the compiiance arm spindle 
and rotates with it, acting as a rotary shutter to vary the 
amount of light falling on the solar cell. This changes 
the current flow through the photo diode, which chang- 
es the input to amplifier U201 A. 
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Figure 4-16. Forward Command Logic Block Diagram 
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Figure 4-17. Capstan Driver Flow Diagram 
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Figure 4-18. Reel Servo Block Diagram 
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Figure 4-19. Compliance Arm Motion Sensor Assembly and Limit Switch 
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4-92. The photosensor lamp is supplied with positive 
current through lamp driver Q201 . Q201 is controlled 
by the base current applied by amplifier U201 B. The 
output of U201 B is controlled by the negative voltage 
level set by the compliance arm position adjust potent- 
iometer, R202. The source of this voltage level is the 
negative reference voltage supplied by U301 B on the 
capstan driver portion of the circuitry. Adjustment of 
R202 varies lamp intensity, which changes the solar cell 
current input to U201A and causes the servo system to 
change the compliance arm position. This adjustment is 
used to center the arm in its arc of travel. (See Section 
V.) 

4-93. As tape is taken from or added to the compliance 
system by the capstan drive, the compliance arms 
move to maintain tape tension. This movement is 
detected by the photosensor assembly, resulting in a 
change of the current input to U201A. The output 
of U201A is applied to the inverting input of ampli- 
fier U202B. The ramp level from U306B on the capstan 
driver is applied to the positive input of U202B. This 
input is negative for the forward mode and positive for 
reverse. The ramp serves as a prestart signal to initiate 
reel motion in the required direction prior to the com- 
pliance arm motion sensor's command, during stop and 
start operations. This prestart increases the amount of 
effective compliance provided by the system. 

4-94. The Enable level from the control logic circuitry 
is required to be at -1 5 volts for the FET switch, Q208, 
to be off and not ground the motor driver input. This 
requires that the system not be in standby and that the 
retraction arm be in its down position (down switch 
closed). The output of U202B is a negative voltage for 
forward motion and positive for reverse. When negative, 
transistors Q205, Q206, and Q207 are turned on, 
supplying a negative voltage to the motor and resulting in 
clockwise reel motion (forward mode). When positive, 
transistors Q204, Q202, and Q203 are turned on, 
supplying a positive voltage to the motor and resulting 
in counterclockwise reel motion (reverse mode). Power 
for the supply and takeup reel motors is supplied 
through the contacts of relay K2. Relay K2 is energized 
when the ground side of the coil circuit is completed 
through transistor Q16 in the control logic circuit. Q16 
is on when the logic is not in a standby mode. 

4-95. A limit switch, actuated by two nylon screws on 
the compliance arm, determines the maximum travel of 
the arm. When the switch is actuated, the output of 
U52B of the control logic is routed to the reset gate, 
U43B. If the system is not in the stop or standby mode, 
the control logic will be reset. The reset condition turns 



Q16 off, deenergizing K2. In the deenergized state, the 
supply reel motor inputs are connected directly to- 
gether, while the takeup reel motor inputs are con- 
nected through a current-limiting resistor, R436. This 
arrangement provides the transport with a dynamic 
braking action whenever power is lost or a reset occurs 
for some other reason. (See description of reset state, 
paragraph 4-74.) 

4-96. Current-limiting feedback is provided through 
amplifier U202A and the bridge rectifier and zener 
diode network, CR204 through CR208. This feedback 
is taken from the motor power return line and is inserted 
at the input to the motor driver circuit (bases of Q204 
and Q205). 

4-97. RETRACTOR OPERATION (Figure 4-20). With 
power on and tape under the EOT/BOT sensor, a high 
level appears at the output of U22C. This output is 
applied at the input of U53D. If the down limit switch 
is energized, no action will result. If the down limit 
switch is not energized, the retractor arm will be driven 
up. 

4-98. If the tape is not under the EOT/BOT sensor and 
the up limit switch is closed, there will be no action. If 
the up limit switch is not closed, the retractor arm will 
be driven up. Figure 4-21 is a timing diagram of retrac- 
tor operation. 

4-99. REVERSE COMMAND CIRCUIT. Reverse tape 
motion may be commanded by the REVERSE push- 
button on the local control panel when the recorder is 
in the off-line mode or remotely when the recorder is on 
line. U41C functions as the link between these two 
control sources in the same manner as U41 B operates 
in the FORWARD command circuitry (Figure 4-16). 
The control logic used for the Reverse mode is similar to 
that previously described for the FORWARD command 
path. The true (high) output of U41C is inverted by 
U49A and applied to NAND gate U50A. This low input 
to U50A drives its output high, providing the high 
Reverse level required by the capstan driver. 

4-100. The Reverse and Run signals are ANDed at 
U303A in the capstan driver, inverted by U304D, and 
used to activate switch driver Q310. Q310, in turn, 
turns on the reverse switch, Q302. This applies the 
negative reference level from U301 B, as set by the 
reverse speed adjust potentiometer, R307, to U305A. 
The remaining circuitry functions in the same manner as 
in the forward mode, with the exception that the 

vnltaap nntniit nf parh <;tagp is of ODDOSite DOlaritV . The 

input to the motor driver from U307B is a positive 
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Figure 4-20. Retractor Flow Chart 
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Figure 4-21. Retractor Motor Timing Diagram 



voltage level for reverse operation. This activates the 
reverse motor driver circuitry of Q315, Q313, and 
Q314, which applies positive power through J9 to the 
capstan motor, resulting in reverse tape motion. 

4-101. REWIND COMMAND CIRCUIT. The rewind 
mode may be commanded by the REWIND pushbutton 
on the local control panel when the recorder is off line. 
Rewind may also be commanded remotely when the 
recorder is on line. U30D in the control logic is the link 
between these two control sources. The output of U30D 
is used to trigger the internal control logic clock pulse 
generator, U46B, which clocks the rewind state into 
the decoder, U44. See the description of the rewind 
state under paragraph 4-67. 



4-102. The true Rewind input to U50C causes its output 
to go high. This high is inverted by U49F and routed to 
the capstan driver as the RWD level. The low output of 
U49F h also applied to U52C, causing its output to go 
high and activate switch Q1 5. Q1 5 then turns on switch 
driver Q104, on the power supply, which activates 



switch Q103. Q103 applies +36 volts to the reel motor 
power input line, which provides the high rewind speed. 



4-103. The low RWD input into the capstan driver is 
inverted by U304E and turns on switch driver Q305, 
which activates the rewind switch, Q303. Q303 then 
passes the negative reference voltage from U301 B to the 
input of U305A. Fixed resistor R309 determines the 
rewind speed. The output of U305A is a positive level 
for rewind operation and is routed through Q311 when 
it is activated by switch driver Q308. 

4-104. The low RWD input from the control logic 
circuit is applied to U302A and inverted by U304F to 
turn off the stop mode offset switch, Q304. RWD is 
also applied to U302D, making its output high. When 
inverted by U304B, this output turns off the 
forward/reverse switch, Q312. The high output of 
U302D is applied as an input to U302C. The low Run 
level from the control logic is inverted by U302B and 
becomes the second high input into U302C. With both 
inputs high, the output of U302C becomes low and 
activates switch driver Q308 after inversion by U304C. 
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4-105. With rewind switch Q311 turned on, the positive 
Rewind level is transferred to the inverting input of 
U305B. The ramp generator, notch filter, and motor 
driver circuits operate in the same manner for rewind as 
they do in forward. The takeup and supply reel servos 
also operate in the same manner as they do in the for- 
ward mode. The reel motor supply voltage is increased 
to 36 volts, however, to provide a faster rewind speed. 
See the description of these circuits under paragraph 
4-80. 

4-106. POWER SUPPLY 

4-107. If power source voltage is other than 115 Vac, 
transformer T1 is to be connected in accordance with 
Table 2-1. Referring to Section VII, Drawing No. 
331530-300, the input power to the power supply is 
filtered by filter F1 . The ac voltage is then routed 
through J18 to the POWER switch on the front panel 
and then through J 1 9 to the primary of transformer T1 . 

4-108. The four secondary outputs of T1 are rectified 
by fullwave diode bridges CR1, CR2; CR3 through 
CR6; CR7 through CR10; and CR11. The +36 and 
-36-volt supplies are rectified by CR1, the +36-volt 



output being filtered by C4 and C1 and the -36-volt 
output by C3 andC2. The +14*-volt and -14*-volt sup- 
plies are rectified by CR2, the +14*-volt output being 
filtered by C1 and the -14*-volt output by C2. The+15- 
volt supply is rectified by CR3 through CR6 and filter- 
ed by C6, and the -15-volt supply is rectified by CR7 
through CR10 and filtered by C7. The 5-volt unreg- 
ulated supply is rectified by CR1 1 and filtered by C8. 
CR21 and C5 provide the power-on RESET command 
to the control/servo board. 

4-109. The circuit consisting of CR15 through CR19 
and K1 controls the voltage applied to the compliance 
arm retractor motor. To ensure proper voltage, termi- 
nals on the power supply PWBi designated 5 and 6 are 
connected to terminals 8 and 5, respectively, of trans- 
former T1. This provides 125 Vac at pins 2 and 3 of 
J17 when pin 11 of J15 is grounded, even when T1 is 
wired for other than 1 25 Vac. 

4-110. The regulators for the power supply are con- 
tained on the control/servo board. 



* For 45-ips recorders, these voltages are +23 and -23, 
respectively. 
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SECTION V 



MAINTENANCE 



5-1. GENERAL 

5-2. This section contains periodic maintenance infor- 
mation, removal and replacement instructions, and 
adjustment procedures. Table 5-1 presents the pre- 
ventive maintenance schedule. Refer to Section VII 
for schematic diagrams, assembly drawings, and parts 
lists. 




If recorder is to be swung out from 
equipment rack on hinges for main- 
tenance operations, ensure that 
rack is mounted securely. Weight 
of recorder in open position could 
upset an inadequately mounted equip- 
ment rack. 



5-3. CLEANING 

5-4. CAPSTAN. For routine capstan cleaning use 
Freon degreaser, Type TF. (Do not use Freon flux 
remover.) Wipe the capstan gently, using a lint-free, 
nonabrasive wipe saturated with Freon. If the capstan 
is excessively dirty with tape oxide/binder deposits, it 
may be cleaned with a Q-tip slightly moistened with 
Inhibisol, manufactured by Amerace Corporation, 
Penetone Division, Tenafly, New Jersey 07670. 




CAUTION 



Do not clean capstan with motor 
running. If Inhibisol is used, do not 
touch capstan surface or put tape on 



capstan for 5 minutes after cleaning, 
as Inhibisol softens capstan coating 
temporarily. Do not use head cleaner, 
Freon flux remover, alcohol, or other 
solvents to clean capstan sleeves. 

5-5. HEAD AND GUIDES. Clean the head, its asso- 
ciated guides, and the roller guides with a lint-free, 
nonabrasive wipe or a cotton swab moistened with 
isopropyl alcohol or head cleaner. 




Use only isopropyl alcohol or commer- 
cial head cleaner to clean head and 
guides. Rough or abrasive materials can 
scratch metal parts; other solvents, 
such as carbon tetrachloride, may 
dissolve head lamination adhesive. 
Do not soak guides with cleaner, as 
excess solvent may break down 
bearing lubricant. 

5-6. TAPE CLEANER. Clean the tape cleaner as 
follows: 

a. Remove single mounting screw. 

b. Remove four screws holding blade to 
housing. 

c. Blow out accumulated debris, and clean 
blade and housing with isopropyl alcohol. 
Ensure that blade is free of lint. 

d. Assemble blade in housing, and reinstall tape 
cleaner. Adjust tape cleaner so that tape will 
be wrapped symmetrically around cleaning 
surface, i.e., so that entry and exit angles 
are equal. 
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MAINTENANCE 
OPERATION 


FREQUENCY 
(hours) 


QUANTITY 

TO 
MAINTAIN 


PROCEDURE 
PARAGRAPH 


Clean Head, 
Guides, Roller 
Guides, and 
Capstan 


daily 


— 


5-4, 
5-5 


Clean Tape 
Cleaner 


500 


1 


5-6 


Check Skew, 
Tape Tracking 

"znM v. r*N o 

diiu opecu 


500 


- 


5-26 through 5-34, 
5-39 through 5-44 


Check Head 
Wear 


2,500 


1 


5-40 


Replace Reel 
Motors and 
Capstan Motor 


10,000 


3 


Drawing No. 
131000-0XX, 
Section VII 



Table 5-1 . Preventive Maintenance Schedule 



5-10. FUSE REPLACEMENT. The fuse, a slow-blow 
Type 3AG, is located on the back of the power bracket 
adjacent to the line cord. For a 105- to 125-Vac power 
source, a 6.25-ampere fuse is used; for a 210- to 250- 
Vac source, a 3-ampere fuse is provided. 

5-11. PUSHBUTTON/INDICATOR LAMP REPLACE- 
MENT. To replace a burned out indicator or push- 
button/indicator lamp, proceed as follows: 

a. Remove plastic indicator plate by grasping 
with fingers and pulling. 

b. If lamp socket is in center of copper clip 
which latches behind small shoulder on 
each side of pushbutton/indicator body, 
proceed as follows: 

(1 ) Unlatch one or both ends of copper 
clip with screwdriver or other small 
instrument, and remove clip with 
defective lamp. 

(2) Replace defective lamp in clip. 

(3) Push clip into place in body. 



5-7. HOUSING. The dust door and control panel may 
be cleaned, as necessary, with Miller-Stephenson Chem- 
ical Co. MS-260, Windex, or an equivalent commercial 
grade plastic cleaner. 




Do not use rough or abrasive material 
to clean the plastic dust door, as 
permanent scratches may result. 

5-8. REMOVAL, REPLACEMENT, AND 
MECHANICAL ADJUSTMENTS 

5-9. Cipher recorders are designed to operate for long 
periods of time without requiring adjustment. In the 
event that a mechanical adjustment is required, it is 
recommended that the unit be returned to the Cipher 
factory for that purpose. Procedures for removal and 
replacement of damaged or defective mechanical parts, 
together with any needed adjustments following replace- 
ment, are discussed in the following subparagraphs. 
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c. If lamp socket is in plastic switch/indicator 
body, with only small copper contact 
strip on one side of socket, proceed as 
follows: 

(1) Insert narrow screwdriver (3/16 inch, 
maximum) into small notch at side of 
socket opposite copper contact strip. 

(2) Apply pressure to screwdriver, releas- 
ing lamp. 

(3) Remove defective lamp and install 
replacement. 

d. Replace indicator plate. 

5-12. SINGLE-EDGE TAPE GUIDE. To replace a 
damaged or worn single-edge tape guide (Figure 5-1) 
or one of its parts, proceed as follows: 

a. Remove mounting screw from base plate 
and disassemble tape guide parts as re- 
quired. 

b. Replace defective part, reassemble parts in 
accordance with Figure 5-1, and secure to 
base plate with mounting screw. No adjust- 
ment is required. 




Before performing any maintenance 
procedure requiring access to interior 
of recorder, disconnect power cord 
to eliminate possibility of severe 
electric shock. 



5-13. ROLLER TAPE GUIDE. Remove and replace a 
damaged or noisy roller tape guide as follows: 

a. Holding guide assembly with one hand, 
remove mounting screw from back of base 
plate. Remove guide assembly, being care- 
ful to save any shims removed from be- 
tween roller tape guide and base plate as 
well as mounting screw for reassembly. 
(If guide is mounted on compliance arm, 
remove screw and washer from back of 
compliance arm, saving any shims and at- 

<--„u: \ 



CAP AND SCREW 




Figure 5-1 . Single-Edge Tape Guide 
NOTE 

Roller tape guide cannot be disas- 
sembled. If defective, it must be 
replaced as single unit. 

b. Coat mounting screw lightly with red 
Loctite and, using previously removed 
shims and attaching parts, install new roller 
tape guide. 




When mounting guide on compliance 
arm, be careful not to crush arm by 
overtightening mounting screw. 

5-14. TAPE SENSOR. The complete EOT/BOT sensor 
assembly is built and tested as a single unit and must be 
replaced as such. Removal and replacement procedures 
are as follows: 

a. Unplug electrical connector from control/ 
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b. Pull off cover over tape sensor. 

1 c. Remove three screws securing sensor brack- 
ets and cable clamp to front of base plate. 

d. Pulling wires and connector carefully 
through hole provided, remove sensor from 
base plate. 

e. Install replacement sensor in reverse order 
of removal, being careful to mount sensor 
at correct distance from tape. On read-after- 
write recorders (dual gap), sensor should be 
as far from tape as bracket will allow; on 
read/write recorders (single gap), sensor 
should be as close to tape as bracket will 
allow. 

f. Following installation, perform electrical 
adjustments in accordance with paragraph 
5-22. 

5-15. REEL-HUB GRIP RING. Removal and replace- 
ment procedures for the reel-hub grip ring are as 
follows: 

a. Lift reel lock lever to unclamp grip ring. 

b. Pull old grip ring out of hub groove and 
remove. 



c. Install new grip ring by stretching over reel 
hub into proper position. 




Clean grip ring only with Freon de- 
greaser, Type TF. Alcohol, head 
cleaner, and other solvents will damage 
grip ring. 

5-16. REEL HUB. Replace and adjust the supply or 
takeup reel hub as follows (Figure 5-2): 

a. Loosen socket-head screws and remove hub. 

b. Install replacement hub on shaft to obtain 
dimension shown in Figure 5-2, and tighten 
socket-head screws. 

c. Mount reel of tape on recorder, thread tape, 
and place recorder in load mode. 

d. Run tape forward and reverse, noting tape 
position on reel for which replacement hub 
was intalled. If necessary, readjust hub 
height to center tape on reel. 

e. Using right-angle Allen wrench capable of 
applying 30 inch-pounds of torque, tighten 



REEL HUB 




BASEPLATE SOCKET-HEAD SCREWS 

SURFACE 

Figure 5-2. Reel Hub, Showing Adjustment Dimension 
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socket-head screws securing hub as tightly 
as possible. 

5-17. HEAD ASSEMBLY. Replace the head assembly 
in accordance with the following procedures (Figure 
(Figure 5-3): 

a. Remove two screws securing head cover and 
lift off head and sensor covers. 

b. Unplug head electrical connectors from 
read/write PWB. 

c. Remove four screws securing head assembly 
to base plate, and remove outer azimuth 
screw. 



NOTE 

One of four mounting screws is small 
screw inside azimuth screw. 

d. Withdraw head assembly, carefully feeding 
wires and connectors through hole in base 
plate. 

e. Feed wires and connectors of replacement 
head assembly carefully through hole, and 
secure head assembly to base plate with 
three socket-head screws not used for 
azimuth adjustment. Thread outer azimuth 
adjustment screw into head assembly mount 
(Figure 5-3), and thread inner azimuth 
adjustment screw loosely into it. 



COPPER 




Figure 5-3. Head Assembly Adjustments 
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f. Make skew adjustment in accordance with 
paragraphs 5-40 through 5-43. 

g. Replace head and tape sensor covers, secur- 
ing head cover with two screws removed 
in step a. 

5-1 8. CAPSTAN. To replace a damaged or defective 
capstan, proceed as follows: 

a. Remove socket-head screw in end of capstan 
shaft, and take off capstan cap and sleeve. 

b. Install replacement capstan over capstan 
motor shaft, place capstan cap in place, and 
secure with screw. 




Avoid contact with sensitive tape- 
driving surface of capstan sleeve. 
'Damage to this surface will cause 
[erratic performance and render cap- 
stan sleeve useless. 

c. . Mount reel of tape on recorder, thread tape, 
and piace in load mode. Check overall 
capstan performance and adjust if necessary 
in accordance with paragraph 5-45, step m. 



5-19. POWER SUPPLY CHECKS AND ADJUSTMENTS 

5-20. UNREGULATED VOLTAGE CHECKS. Check 
unregulated voltages at plug P-14 on the power regulator 



VOLTAGE 
PIN NO. 


RETURN 
PIN NO. 


REQUIRED 
READING 
(volts) 


2 


13 or 14 


+ 40 (+ 4) 


4 


13 or 14 


- 40 (+ 4) 


10 


13 or 14 


+ 16 (+ 2) * 


7 


13 or 14 


- 16 (+ 2) ** 


12 


15 


+ 10 (+ 1) 


3 


5 or 6 


+ 22 (+2) 


9 


8 


+ 22 (+2) 



* For 45-ips recorders, +23 (+ 2) volts. 
**For 45-ips recorders, - 23 (+ 2) volts. 

Table 5-2. Power Supply Unregulated Voltages 



portion of the control/servo printed circuit board. 
Required values and tolerances, as well as plug pin 
numbers, are presented in Table 5-2. In checking, 
ensure that the input line voltage is set to the correct 
value. 

5-21. REGULATED POWER SUPPLY ADJUSTMENTS. 
The potentiometers used for these adjustments are 
located on the power regulator portion of the control/ 
servo board. Test point locations are shown in 
Figure 5-4. Referring to Table 5-3, for each of the 
three power supplies listed measure voltage across the 
test points shown and adjust the designated poten- 
tiometer until the required voltage is obtained. 

NOTE 

Check tape speed and adjust, if 
necessary, following power supply 
adjustments. (See paragraphs 5-27 
through 5-35.) 







RET. 


ADJUST- 


REQ. 




TEST 


TEST 


MENT 


READING 


SUPPLY 


POINT 


POINT 


POT. 


(volts) 


t-5-volt 


TP105 


TP102 


R124 


+5 (+0.05) 


H 5-volt 


TP101 


TP102 


R114 


+15 (+0.15 


-1 5-volt 


TP104 


TP102 


R119 


-15 (+0.15) 



Table 5-3. Power Supply Regulated Voltage Adjustments 

5-22. TAPE SENSOR ADJUSTMENT 

5-23. If either the end-of-tape (EOT) or beginning-of- 
tape (BOT) system is not functioning properly, or if a 
new tape sensor assembly has been installed, the 
complete tape sensor system must be readjusted in 
accordance with the procedure presented in paragraph 
5-24. The potentiometers and test points used for these 
adjustments are located on the control/servo board. A 
chart of the test point and potentiometer locations on 
the control/servo board is presented in Figure 5-4. 

5-24. Adjust the tape sensor system as follows: 

a. Turn on recorder power, load tape, and 
position BOT reflector strip in front of sensor. 
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Figure 5-4. Control/Servo Board Test Point Chart 



5-7 



b. Connect oscilloscope to test point TP18, 
and adjust potentiometer R64 until voltage 
at TP18 goes high. Measure and record 
voltage atTP21. 

c. Readjust R64 until voltage measured at TP21 
is one-half reading of step b. 

d. Position EOT reflector strip in front of sensor. 

e. Connect oscilloscope to test point TP19, 
and adjust potentiometer R60 until voltage 
at TP19 goes high. Measure and record 
voltage at TP20. 

f. Readjust R60 until voltage measured at TP20 
is one-half reading of step e. 

5-25. COMPLIANCE ARM ADJUSTMENTS 

5-26. Load and tension a tape on the recorder. Adjust 
each compliance arm so that it is centered in its arc of 
travel. The center of the arc is indicated by a hole in 
the casting, 1/4 inch from the arm slot, which is clearly 
visible from the back of the transport. To center the 
supply arm, adjust potentiometer R202 on the control/ 
servo board (clockwise or counterclockwise, as required 
to center the arm). To center the takeup arm, adjust 
potentiometer R402. 

5-27. CAPSTAN SERVO ADJUSTMENTS 

5-28. DC OFFSET ADJUSTMENT. With power applied 
(POWER indicator illuminated) and tape loaded but not 
running, measure the voltage at TP303 with respect to 
TP305 on the control/servo board. Adjust offset po- 
tentiometer R379 to obtain 0(+0.05) volts at TP303. 

5-29. COARSE SPEED ADJUSTMENT. Make a coarse 
adjustment of speed in accordance with the following 
procedure: 

a. Monitor tachometer output voltage at 
TP301 , located on capstan servo portion of 
control/servo board. (See Figure 5-4 for 
location of test points.) 

b. With recorder in off-line mode (ON LINE 
indicator not illuminated), depress FOR- 
WARD pushbutton. 

c. Adjust forward potentiometer R312 until 
voitage at TP301 is as specified in Tabie 5-4. 



d. Depress FORWARD pushbutton to stop 
tape motion, then depress REVERSE push- 
button. 

e. Adjust reverse potentiometer R306 until 
voltage at TP301 is as specified in Table 5-4. 

f. Depress REVERSE pushbutton to stop tape 
motion. 



5-30. FINE SPEED ADJUSTMENT. Measure and make 
a fine adjustment of tape speed as follows: 

a. Load known-density master skew tape onrg; — T/^/^D 
corder. Connect counter to TP23~"{nine- 

track) or TP21 (seven-track) on read/write 
board. (See Figure 5-5 for test point loca- 
tions.) 

b. With recorder in off-line mode (ON LINE 
indicator not illuminated) depress FOR- 
WARD pushbutton and adjust counter to 
trigger on positive-going edge of data pulse. 

c. Adjust forward speed control potentiometer 
R312 on capstan servo portion of control/ 
servo board to obtain appropriate data rate, 
as listed in Table 5-4. (For densities other 
than 800 bpi, compute frequency by multi- 
plying density and tape speed and adding 1 
percent tolerance: f = bpi x ips + 1%.) 

d. Depress FORWARD pushbutton to stop 
tape motion. 

e. Depress REVERSE pushbutton. 

f. Adjust reverse speed control potentiometer 
R306 to obtain appropriate data rate listed 
in Table 5-4. 

g. Depress REVERSE pushbutton to stop tape 
motion. 

h. Readjust ramp time in accordance with para- 
graph 5-36. 

5-31. SUBSTITUTE ADJUSTMENT PROCEDURE. If 
desired, a speed adjustment with an accuracy of 2% can 
be obtained with the use of the strobe disc (Figure 5-6) 
mounted on the capstan. (If not included on the re- 
corder, order Cipher Part No. 731015-700 for a 12.5, 
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Figure 5-5. Read/Write Board Test Point Chart 



Speed Adjustment. Adjust forward 
ince with the following procedure: 



p recorder to write all 1 's, as follows: 

Ground data input terminals L 
through V on J 102 for nine-track 
recorders. On seven-track recorders, 
ground terminals L and R through V. 

Ground terminals J and K on J 101 to 
make Select and Write Enable lines 
true. 

Supply a negative-going, 2-microsec- 
ond (+5 to 0 volts) pulse from signal 
generator at 50-Hz pulse rate to WDS 
input, J102-A. A 50-Hz pulse rate 
produces a low density on tape for 
speed adjustment. For pulse rates to 
produce specified densities, refer to 
Table 5-5. 

With recorder in on-line mode, ground 
J101-C (FORWARD command). 



TAPE 




RAMP 


DATA RATE (ch/s at 800 bpi) 


R-A-W 


SPEED 
(ips) 


TP301 
VOLTS 


TIME 

(ms) 


NOMINAL 


MINIMUM 


MAXIMUM 


DELAY 

(ms) 


12.5 


0.44 


30 


10K 


0.90K 


1.10K 


12.0 


18.75 


0.66 


20 


15K 


14.85K 


15.15K 


8.00 


25 


0.88 


15 


20K 


19.80K 


20.20K 


6.00 


37.5 


1.32 


10 


30K 


29.70K 


30.30K 


4.00 


45 


1.58 


8.33 


36K 


35.64K 


36.36K 


3.33 


75 


2.64 


5 


60K 


59.40K 


60.60K 


2.00 


REWIND 
150 


5.26 


500 
(appr.) 











NOTE: Ramp times given in this table are for specified start/ required or if 10% and 90% points are to be measured, 

stop distance (0.19 inch) and are measured from 0 times may be scaled linearly. To maintain specified 
to 100% of ramp. If different start/stop distances are tolerance, these time settings should be within + 10%. 

Tabie 5-4. Capstan Servo Adjustment Parameters 



25, or 37.5-ips recorder; Part No. 731024-800 for a 45- 
ips recorder; or Part No. 731024-820 for a 75-ips re- 
corder.) With the recorder in off-line mode, depress the 
FORWARD pushbutton. Adjust forward potentiometer 
R312 until the strobe disc appears to be motionless 
(outside lines for 60 Hz, inside lines for 50 Hz). To 
adjust reverse speed, use the same procedure, but depress 
the REVERSE pushbutton and adjust using reverse 
potentiometer R306. 



5-33. Forward 
speed in accord; 



a. Set u 
0) 




(2) 



(3) 



Figure 5-6. Strobe Disc 



5-32. ALTERNATE FINE SPEED ADJUSTMENT. In 
the absence of equipment required for the adjustments 
described in paragraphs 5-30 and 5-31, the alternate pro- 
cedure described in the following subparagraphs may be 
employed. 



(4) 



5-13 



ryrMC |TV 

DENSITY 
(bpi) 


SPEED 
(bpi) 


DATA 
RATE 

(ch/s) 


BYTE-TO-BYTE 
PERIOD 

(/is) 


READ 
GATE 
(/«) 


READ GATE 
TOLERANCE 

(/is) 


800 


75 


60K 


16.7 


5.8 


+ 0.06 




45 


36K 


27.8 


11.4 


+ 0.1 




37.5 


30K 


33.3 


14.1 


+ 0.1 




25 


20K 


50 


22.5 


+ 0.2 




18.75 


15K 


66.6 


30.8 


+ 0.3 




12.5 


10K 


100 


47.5 


+ 0.5 


556 


75 


41.7K 


24.5 


9.7 


+ 0.1 




45 


25K 


40 


17.5 


+ 0.2 




37.5 


20.85K 


48.7 


21.8 


+ 0.2 




25 


13.9K 


72 


33.5 


+ 0.3 




18.75 


10.4K 


96.2 


45.6 


+ 0.5 




12.5 


6.95K 


143.6 


69.3 


+ 0.7 


200 


75 


15K 


66.6 


30.8 


+ 0.3 




45 


9K 


111.1 


53.1 


+ 0.5 




37.5 


7.5K 


133.3 


64.1 


+ 0.6 




25 


5K 


200 


97.5 


+ 1.0 




18.75 


3.75K 


266.7 


130.8 


+ 1.0 




12.5' 


2.5K 


400 


197.5 


+ 2.0 



Table 5-5. Read Amplifier Parameters 
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b. Using dual-trace oscilloscope, trigger trace A 
on positive-going (0 to f-5-volt) pulse at 
TP110 (track P write monostable) on read/ 
write board (Figure 5-5). 

c. Observe positive-going read timing pulse at 
TP1 2 on trace B. This pulse should occur 
following write pulse on trace A by some 
delay determined by speed. See Figure 5-7 
and Table 5-4. If not, adjust potentiometer 
R31 2 to obtain proper delay time. 

NOTE 

It may be necessary to adjust read 
levels before speed can be adjusted 
properly in this manner. Check TP4 
of each read channel as described 
under READ AMPLIFIER ADJUST- 
MENTS, paragraph 5-37. Be sure read 
levels are rechecked after any speed 
changes are made. 

5-34. Reverse Speed Adjustment. After the forward 
speed is adjusted to its final setting, reverse speed may 
be adjusted as follows: 

a. Take recorder off line and rewind to BOT. 

b. Put recorder back on line and continue to 
write all 1 's, as described in step a, para- 
graph 5-33, for about 2 to 3 minutes. 

c. Take recorder off line and rewind to BOT. 

d. Remove ground from J101-K (write enable). 

e. Put recorder back on line. 



f. Monitor TP12 on read/write board (Figure 
5-5) with trace A of oscilloscope and note 
data rate (period). 

g. Remove ground from J101-C (FWD com- 
mand) and apply a ground to J101-E (REV 
command). 

h. Adjust R306 (REV SPEED ADJ.) for data 
rate noted in step f. 

5-35. This same method of speed adjustment can be per- 
formed by programming the CPU to write short blocks 
of data with a 10-millisecond (minimum) time delay be- 
tween blocks. While writing short blocks of data, ob- 
serve the signals as described in paragraphs 5-33b and c. 

5-36. RAMP ADJUSTMENT. This adjustment is to be 
made while starting and stopping the tape motion and 
observing the ramp in both forward and reverse modes. 
This can be done with the recorder on line while writ- 
ing blocks of data or off line by using the FORWARD 
and REVERSE pushbuttons. 

a. Use oscilloscope to monitor TP301 (Figure 
5-4), on control/servo board, with respect 
to TP102. 

b. Alternately start and stop recorder at a rate 
which is convenient for observing ramp. 

c. Trigger oscilloscope with run command at 
TP309. 

d. Adjust potentiometer R333 to obtain ap- 
plicable ramp time specified in Table 5-4. 
(See Figure 5-8.) 



TP 110 
TRACE A 



TP 12 
TRACE B 



10ms 



SPEED 
(ips) 

45 

37.5 

25 



DELAY 



DELAY 
(ms) 

3.3 

4 

6 



Figure 5-7. Read-After-Write Delay Time 
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Figure 5-8. Ramp Adjustment Traces 



5-37. READ AMPLIFIER ADJUSTMENTS 



5-38. NRZI READ LEVELS. On read-after-write re- 
corders, adjust NRZI read levels in a read-after-write 
mode of operation. On read/write recorders, adjust 
NRZI read levels in the read mode. Proceed as follows: 

a. Write data records using one of the following 
methods: 

(1) If possible, write repeated all-1 's data 
record of fixed record length. This 
provides for most easily read level 
adjustment. 

(2) If all-1 's record of fixed length cannot 
be written, write record consisting of 
random data, varying record length as 
convenient. This procedure is effective, 
but oscilloscope trace is not as easy to 
read as that of step 1 . 

b. On read/write recorders, adjust read level on 
first read pass after writing. On all recorders, 
each channel is provided with gain adjustment 
potentiometer (R-7, Figure 5-5). Monitor 
TP4 of each channel and adjust corresponding 
potentiometer R-7 for negative-going peak 
level, as shown in Figure 5-9. 



5-39. NRZI READ GATE. Two adjustments, one for 
low density and one for high density, are required. 
Make these adjustments as follows: 

a. High density 

(1) With tape drive on line and writing 
data, preferably all 1 's, monitor TP8 
on read/write board. 



READ-AFTER-WRITE RECORDERS 
40% THRESHOLD 




+9V 
REF. 



-6V 
AVG. 



READ/WRITE RECORDERS 
20% THRESHOLD 




Figure 5-9. NRZI Read Level Gain Adjustment Trace 



(2) Adjust R40 on read/write board to 
applicable low-going pulse width listed 
in Table 5-5. 

Low density 

(1) With tape drive on line and writing 
data, preferably all 1 's, monitor TP9 
on read/write board. 

(2) Adjust R42 on read/write board to 
obtain applicable low-going pulse 
width per Table 5-5. 

NOTE 

For local-remote density control 
options, refer to jumper options 
listed in Table 4-2. 
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5-40. SKEW ADJUSTMENT 

5-41. Prior to making adjustments, visually check the 
head assembly for secure mounting and wear. Check the 
head crown to ensure that it is not worn down to the 
depth of the gutter, and ensure that the head is clean. 

5-42. NRZI HEAD AZIMUTH ADJUSTMENT. Adjust 
read skew as follows (for both read-after-write and read/ 
write heads): 

a. Load and tension 800-bpi master skew tape. 

b. Connect oscilloscope to TP7 and ground on 
read/write board (Figure 5-5). 

c. With recorder in off-line mode (ON LINE 
indicator not illuminated), depress FOR- 
WARD pushbutton. 

d. Adjust azimuth screws (Figure 5-3) on head 
mounting plate so that outputs of all tracks, 
as monitored at TP7, fall with 10% or less of 
byte-to-byte period listed in Table 5-5. (See 
Figure 5-10.) Outer azimuth screw bears 
against recorder mounting plate and pivots 
head assembly outward. Inner azimuth 
screw threads into recorder mounting plate 
and pulls head assembly inward. Inner 
screw also serves to lock adjustment. 

NOTE 

Head azimuth adjustment serves to 
minimize skew in both read and write 
modes for single-gap, read/write heads. 
Dual-gap, read-after-write heads re- 
quire additional write deskew adjust- 
ment, as described in paragraph 5-43. 



5-43. NRZI WRITE SKEW ADJUSTMENT. Dual-gap, 
read-after-write heads require an electrical deskewing of 
the write tracks following the mechanical azimuth ad- 
justment. To make this adjustment, proceed as follows: 

a. Load and tension blank tape with write 
enable ring installed. 

b. Connect oscilloscope to write deskew test 
point on write portion of read/write board 
corresponding to track undergoing adjust- 
ment. (See Table 5-6.) 

NOTE 

For following adjustments, set up re- 
corder to write all 1 's on each track, 
using procedure presented in step a, 
paragraph 5-33. 

c. Adjust potentiometer corresponding to track 
undergoing adjustment (Table 5-6) for 10- 
microsecond pulse display on oscilloscope. 

d. Repeat for each track. This will set all po- 
tentiometers close to midrange of adjust- 
ment. 

e. Connect oscilloscope to TP7 on read portion 
of read/write board. 

f. With recorder still writing 1 's, adjust one of 
skew adjust potentiometers to move its pulse 
slightly ahead of others (Figure 5-11). Now 
adjust each of other potentiometers to bring 
remaining tracks into alignment with iso- 
lated one. 
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7-CHANNEL 
MODEL TRACK 


9-CHANNEL 
MODEL TRACK 


WRITE DESKEW 
POTENTIOMETER 


WRITE DESXFW 
TEST POINT 




0 


R119 


TP102 




1 


R121 


TP103 


B 


2 


R123 


TP104 


A 


3 


R125 


TP105 


8 


4 


R127 


TP106 


4 


5 


R129 


TP107 


2 


6 


R1 31 


TP108 


1 


7 


R133 


TP109 


C 


P 


R135 


TP110 



Table 5-6. Write Deskew Potentiometer and Test Point Identification 




Oscilloscope screen 
intensity must be 
high for pulse 
observation. 



Figure 5-11. Isolated-Track Pulse at TP7 



5-44. MECHANICAL ADJUSTMENTS 

5-45. TAPE PATH ALIGNMENT. Referring to Figure 
5-12, align the tape path in accordance with the follow- 
ing procedure: 

a. Remove two head covers and facade. 

b. Remove single-edge spring guide nearest 
capstan. 

c. Remove roller tape guides No. 1 and 2. 
Save any shims removed. 

d. Remove roller tape guides from upper and 
lower compliance arms. Save any shims 
removed. 



face to near side surface of compliance arm. 
Subtract this dimension from 0.545 inch to 
determine thickness of shim to be used be- 
tween lower compliance arm roller guide and 
compliance arm. 

Select shim of proper thickness and mount 
roller guide to compliance arm with this 
mounting screw. 

NOTE 

Mounting screw should be coated 
lightly with red Loctite before as- 
sembly. Take care not to crush com- 
pliance arm by over-tightening mount- 
ing screw. 



e. Position lower compliance arm directly 
under hole where roller guide No. 1 is norm- 
ally mounted. Using vernier caliper, measure 
depth from No. 1 roller guide mounting sur- 



Position upper compliance arm directly un- 
der mounting hole for roller guide No. 2. 
Repeat steps e and f for upper compliance 
arm roller guide. 
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Install roller guides No. 1 and 2, using 0.010- 
inch shim between guide base and top plate. 
Secure roller guides lightly, but do not use 
Loctite on mounting screws at this time. 

Mount reel of tape, thread recorder, and 
load. 

Before running tape, adjust angle of tape 
cleaner so that it is tangent to tape path. 
Make sure tape contacts only curved face 
and does not touch either edge of cleaner. 
Check that BOT/EOT reflector does not 
touch tape. 



m. 



Run tape forward and reverse, and adjust 
reel hub height to center tape on reels, if 
necessary. 

Hold tape guide, Cipher Part No. 710008- 
500, in position 1 , so that tape wraps slight- 
ly around small diameter of guide. Run tape 
forward and observe position of tape on cap- 
stan sleeve. Stop tape and remove tape 
guide. 

Again, run tape forward and determine if 
tape position on capstan sleeve moves to- 
ward or away from top plate. If tape moves 




CAPSTAN SLEEVE 

POSITION NO. 1 
ROLLER GUIDE NO. 2 

UPPER COMPLIANCE 
ARM ROLLER GUIDE 

HEAD COVERS 



SINGLE-EDGE 
SPRING GUIDES 



_ BOT/EOT REFLECTOR 



TAPE CLEANER 
ROLLER GUIDE NO. 1 



LOWER COMPLIANCE 
ARM ROLLER GUIDE 



FACADE 



Figure 5-12. Tape Path and Related Parts 
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away from top plate when tape guide is 
removed, capstan sleeve must be tilted up- 
ward. If tape moves toward top plate when 
tape guide is removed, capstan sleeve must 
be tilted downward. (To tilt capstan sleeve, 
tilt capstan motor by inserting shims be- 
tween capstan motor standoff and back 
surface of top plate.) Shim capstan motor 
until tape position on capstan sleeve does 
not shift when tape guide is removed from 
position 1 . Reinstall single-edge spring guide 
removed in step b. 

n. Run tape forward and note position of tape 
on capstan sleeve. Run tape in reverse and 
again note position of tape on capstan 
sleeve. If tape moves away from top plate 
in reverse direction, reduce thickness of shim 
under roller guide No. 2. If tape moves to- 
ward top plate in reverse direction, add 
shims under roller guide No. 2. When roller 
guide No. 2 is properly adjusted, tape posi- 
tion on capstan sleeve will be same in for- 
ward and reverse directions. 

o. Mount prerecorded master skew tape on 
tape recorder. Adjust head azimuth as out- 
lined in paragraph 5-42. Total skew, as mea- 
sured at test point, must be less than 10% of 

a uylE ayavt in uwui iui waiu ai iu icvtioc 

directions of tape travel. 

p. With master skew tape running forward, al- 
ternately depress spring-loaded washers on 
single-edge guides. Skew should increase 
some but not more than 25% of a byte 
space. If no increase is noted when incom- 
ing guide washer is depressed, remove some 
shims from roller guide No. 1 , nearest supply 
compliance arm. If excess skew is observed, 
add some shims to roller guide No. 1. If 
no skew increase is noted when outgoing 
guide washer is depressed, capstan motor 
must be tilted slightly away from guide. If 
excess skew is observed when outgoing guide 
washer is depressed, tilt capstan motor 
slightly toward guide. 

q. Run master tape in reverse, and depress 
washer of single-edge guide nearest capstan. 
Observe skew. It should increase some but 
not more than 25% of byte space. If no 
increase in skew is noted, remove some 
shims from roller guide No. 2. If excess 



skew is observed, add some shims under 
roller guide No. 2. 

r. Secure all mounting screws with red Loc- 
tite. Take care not to misplace any of ad- 
justment shims when reassembling. 

s. Run tape in forward and reverse direc- 
tions. Check all rollers and guides for ex- 
cessive tape walk, shifting, or edge curl. 
Verify that head azimuth is still correct in 
both forward and reverse directions. Skew 
must not exceed 10% of a byte space when 
measured with master skew tape. 

t. Replace facade and head covers. 

546. REEL HUB ADJUSTMENT. Referring to Figure 
5-1 3, adjust the reel hub as follows: 

a. Remove tape reel and leave lock open. 

b. If lock has free play in open position, loosen 
locknut on adjustment setscrew. Turn ad- 
justment setscrew into spacer until free play 
is removed, and tighten down locknut. 

c. Close lock and note whether face of lock is 
parallel to top of cap. If not, open lock and 
turn buttonhead screw in or out as necessary 
to hold lock parallel to top of cap in closed 
position. 

d. Place reel on hub, close lock, and check reel 
for tightness. If reel slips on hub, open lock 
and remove reel. 

e. Loosen hex locknut on adjustment setscrew, 
turn adjustment setscrew slightly into spacer 
(depending upon looseness of reel), and 
retighten locknut. 

f. Perform steps c and d. 

g. Perform steps e, c, and d as necessary until 
reel does not slip. 

NOTE 

Hub compression ring contains oily pre- 
servative which tends to ooze out through 
pores and make surface oily. Ring should 
be cleaned periodically with isopropyl alco- 
hol to prevent tape reel from slipping. 
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Figure 5-13. Reel Hub Assembly 



5-47. COMPLIANCE ARM LIMIT SWITCH ADJUST- 
MENT. Two nylon screws, one threaded through each 
compliance arm, are used to adjust the upper and lower 
switch points of the microswitches in the arm assem- 
blies. Both compliance arms are adjusted in the same 
manner. 

a. Adjust right-hand screw in or out, as neces- 
sary, to cause microswitch to actuate when 
compliance arm is approximately 5 degrees 
from its full-down position. 

b. Adjust left-hand screw to actuate micro- 
switch with compliance arm approximately 
20 degrees from its full-up position. 

5-48. COMPLIANCE ARM RETRACTOR MOTOR 
SWITCH ADJUSTMENT. Adjust each of the two cam- 
actuated retractor motor switches by bending the actua- 
ting lever carefully until the switch is actuated by the 
cam pin. Adjust the up-position switch to close when 
the retractor arm is in its full-up position, the down- 
position switch to close when the arm is in its full- 
down position. 

5-49. REPLACEMENT OF ASSEMBLIES 

5-50. These instructions are designed to guide the service 
engineer in a logical, step-by-step procedure for replacing 
assemblies. 

5-51. CONTROL/SERVO BOARD. Replace the con- 
trol/servo board in accordance with the following pro- 
cedure: 



Disconnect all cables from board. 

Remove screws from corners of mounting 
bracket as shown in Figure 5-14. 

Slide board out of top and bottom mount- 
ing brackets. 

Slide in replacement board, and screw 
bracket back together at corners. 

Connect power supply cable to connector 
P14, and connect control panel connectors 
to P2 and P3. 

Turn on power and check power supply 
voltages according to instructions in para- 
graphs 5-20 and 5-21 . 

Connect BOT/EOT cable to connector P5, 
and adjust BOT/EOT sensors according to 
instructions in paragraphs 5-22 through 
5-24. 

Connect supply reel motor cable to connec- 
tor P10, supply compliance arm cable to 
connector P1 1 , and retractor motor switch 
cable to connector P6. 

Thread 6-inch piece of tape over head and 
past BOT/EOT assembly as if loading tape 
drive. Do not mount tape reel on hub at this 
time. 
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MOUNTING BRACKET 



CORNER BRACKET 
SCREW 



CONTROL SERVO 
ASSEMBLY 



MOUNTING BRACKET 



Figure 5-14. Control/Servo Board Removal 
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j. Depress LOAD pushbutton and hold supply 
compliance arm at center of arc of travel 
with hand or piece of scotch tape, or prop it 
in place with piece of cardboard. 

k. Adjust potentiometer R202 (Figure 5-4) un- 
til supply reel motor stops turning, with 
supply arm held still at center of its arc. 

I. Release supply arm and disconnect supply 
arm cable from connector P1 1 . 

m. Connect takeup arm and reel motor cables 
to connectors PI 2 and P1 3. 

n. Repeat steps i through k for takeup servo. 

o. Release takeup arm and reconnect supply 
arm cable to connector P1 1 . 

p. Connect all remaining cables: capstan motor 
(red and black leads) to connector P9, cap- 
stan motor dc tachometer to connector P8, 
and file protect switch to connector P4. 

q. Mount reel of tape on recorder. Thread tape 
and depress LOAD pushbutton one time. 
Compliance arms should position near cen- 
ters of arcs, and capstan motor should be 
enabled but not running. 

r. Adjust supply and takeup arms for proper 
center positions according to instructions 
in paragraphs 5-25 and 5-26. 



ponents, especially semiconductors, 
use a soldering iron rated at not more 
than 40 watts or 600° F, and do not 
heat solder for more than 10 seconds. 
When soldering, always use heat sink 
(alligator clip, long-nose pliers, etc). 

a. Use only 60-40 tin-lead solder with noncor- 
rosive, nonconducting flux. Use alcohol or 
commercial flux-removing solvent to remove 
flux residue. 

b. After component has been removed from 
board, clean all solder from connections 
(plated-through holes) with commercial 
solder sucker (Soldapullt desoldering tool, 
Edsyn Co., or equivalent). 

c. Use only exact replacement parts. (Refer to 
Section VII.) 

d. Do not alter wiring or layout. 

5-54. MULTIPLE-LEAD COMPONENTS. Follow in- 
structions presented in paragraph 5-53 for removal of a 
defective two- or three-lead component. Bend the leads 
on the replacement component to the proper shape and 
install. Heat may be applied to either side of the printed 
circuit board, as necessary. 

5-55. MULTIPLE-PIN COMPONENTS. The following 
special instructions apply to the removal and replace- 
ment of multiple-pin components, including integrated 
circuits. 



s. 



Adjust capstan servo in accordance with in- 
structions in paragraphs 5-27 through 5-36. 



5-52. REMOVAL AND REPLACEMENT OF PARTS 
AND COMPONENTS 

5-53. Replacement parts and components should be se- 
lected from the parts list in Section VII. Use standard 
tools and procedures in removing and installing parts, 
with the assistance of the drawings in Section VII. 
Observe the following special procedures in removing 
parts from and installing them on printed circuit 
boards: 




CAUTION 



CAUTION 



Exercise great care in the removal of 
multiple-pin components from printed 
circuit boards to avoid damage to 
boards. 



Remove defective component by carefully 
cutting each lead close to component, using 
jeweler-type diagonal cutter. 

Remove lead ends and solder from holes in 
board in accordance with instructions in 
paragraph 5-53. 



lo prevent excessive heat from dam- 
aging printed circuit boards and com- 



c. Straighten leads in replacement component 
for insertion in board and install. 
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SECTION VI 
TROUBLESHOOTING 



6-1. GENERAL 

6-2. This section presents probable causes and remedies 
for the more common types of tape recorder malfunc- 
tions. For malfunctions not covered by these instruc- 
tions, proceed in accordance with standard troubleshoot- 
ing practices, referring to the schematic diagrams and 
drawings presented in Section VII. 

6-3. TROUBLESHOOTING 

6-4. Before performing any troubleshooting operation, 
the technician must have a good understanding of the 
theory of operation of the recorder and any associated 
equipment. He should check carefully to ensure that 
all equipment is connected properly and that all associ- 
ated equipment is in good operating condition. He 
should be thoroughly familiar with operating instruc- 
tions and follow them carefully in performing the 
troubleshooting procedure. 

6-5. PROCEDURE. While it is recognized that each 
individual malfunction will require its own specific trou- 
bleshooting procedure, the following steps will serve as 
guidelines in the performance of any such operation: 

a. As first step, inspect entire unit visually for 
any signs of damaged or overheated com- 



ponents. Also, listen for unusual noises, 
while recorder is operating, which may 
indicate mechanical malfunctions. 

b. When a defective component is located, 
identify it by referring to Section VII for 
part number and/or value. 

c. If replacement part is available, substi- 
tute it for suspected defective part. 

NOTE 

If correction of any malfunction in- 
volves major realignment of recorder, 
it is recommended that unit be re- 
turned to Cipher Data Products for 
factory repair and adjustment. 

6-6. COMMON PROBLEMS. Table 6-1 lists common 
problems associated with operation of a tape recorder, 
together with the probable cause and remedy for each. 

6-7. SYSTEM TROUBLESHOOTING. Table 6-2, 
used in conjunction with the schematic diagrams in 
Section VII, provides an aid in the isolation of elec- 
trical/electronic system faults and their remedies. 
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TROUBLE 


PROBABLE CAUSE 


REMEDY 


Reel flanges 
scrape tape 


Reels improperly 
mounted 


Reinstall reel 
evenly (see 
Section III) 


BOT and EOT 
markers not 
sensed 


Dirt covering reflec- 
tive strip or sensor 


Clean sensor or 
reflective strip 


Reels continue 
to rotate after 
tape leaves 
photosensor 


Upper compliance arm 
limit switch out of 
adjustment or faulty 


Readjust or replace 
limit switch 


Tape fails to 

mill nrAnarln 

pun piupciiy 
through machine 
or spills 


Improper tape thread- 
ing 


Rethread tape 
\see jcciion 1 1 1 ) 


Excessive data 
dropout 


Dirt on head or 
damaged tape 


Clean head (Section 
V) and/or install 
new certified 
rnmnutpr tanp 


Recorder will 
not function 
at all 


Defective fuse 


Replace fuse 


POWER switch- 
light does not 
illuminate 


No primary power 


Check for primary 
power 


Defective indicator 
lamp 


Replace control/ 
indicator A1 


Machine does 
not accept 
commands 


Improper interface 


Check interface 
with DTL logic and 
correct as neces- 
sary 


More than one command 
true simultaneously 


Enable only desired 
command; hold other 
inputs high 


Tape continues 
to advance dur- 
ing Load mode 


No BOT marker on tape 


Affix marker to 
tape approximately 
1 2 ft. from physical 
beginning of tape; 
place marker near ref- 
erence edge on backing 
side of tape 


Tape tensioned 
but does not 
advance when 
capstan turns 


Tape not threaded over 
capstan properly 


Rethread tape (See 
Section III) 


Tape tensioned 
but slips 


Dirty capstan 


Clean capstan in 
accordance with 
Section V 



Table 6-1. Common Problems 
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TROUBLE 


PROBABLE CAUSE 


REMEDY 


Tape moves 
during a stop 
condition 


Defective capstan 
assembly 


Replace capstan 
assembly and 
realign servo 




Motor voltage not 
zero 


Check capstan ser- 
vo and adjust for 
zero offset; repair 
if adjustment does 
not correct 


Tape not ten- 
sioned or tape 
is spilled when 
Ready mode is 
set 


Improper tape 
threading 


See Section 1 1 1 


Reel servo or motor 
malfunctioning 


Replace motor or 
repair reel servo 


Transport re- 
sponds to write 
commands but 
tape is not 
written 


Write current not 
enabled 


Check for write 
enable ring on 
reel; check write 
current command 
path to tape head; 
check that read is 
not enabled 


Computer does 
not read tapes 
correctly 


Data format incorrect 


Use correct format 


Record length exceeds 
computer memory 
capability 


Use correct record 
length 



Table 6-1. Common Problems (Continued) 
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TROUBLE 


PROBABLE CAUSE 


REMEDY 


Tape does not 
tension, and 
capstan shaft 
rotates freely 
when LOAD control 
is depressed for 
first time after 
tape is threaded 


LOAD control not 
operative 


Check operation of LOAD 
control A2; replace if 
necessary 


Tape is tensioned 
when LOAD control 
is depressed, but 
tension is lost 
when control is 
released 


Limit switch not 
operative 


Adjust as described in 
Section V; possibly 
replace limit switch 
assembly 


Tape unwinds or 
tension arm hits 
stop when LOAD 
control is de- 
pressed for first 
time 


Tape improperly 
threaded 


Rethread tape (see 
Section III) 


+5 volts missing 
from tension arm 
sensor 


Check tension arm sen- 
sor lamps; isolate 
problem if lamp is 
extinguished 




Fault in reel 
servoamplifier 


Troubleshoot reel servo 
and repair as necessary 


Tape "runs away" 
or rewinds when 
LOAD control de- 
pressed second time 


Fault in control 
logic or capstan 
motor assembly 


Repair control/servo 
board or capstan 
motor assembly 


Tape runs past 
BOT marker 


BOT tab dirty or 
tarnished 


Replace tab or increase 
sensitivity of photo- 
sensor amplifier (see 
Section V) 




Photosensor not 
properly adjusted 


Adjust photosensor 
amplifier (Section V) 




Photosensor or amp- 
lifier defective 


Replace or repair 
photosensor assembly 




Logic fault (load 
flip-flop does 
not reset) 


Repair control/servo 
board 



Table 6-2. System Troubleshooting 
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PROBABLE CAUSE 


REMEDY 


Transport does 
not move tape in 
response to FOR- 
WARD or REVERSE 
commands 


Interface cable 
fault or receiver 
fault 


Check levels at outputs 
and inputs of receivers 
on control/servo board; 
replace or repair cable 
or repair control/servo 
board 




Transport not in 
Ready mode 


Bring tape to load 
point (Section III) 




Fault in ramp 
generator or 
capstan servo- 
amplifier 


Repair control/servo 
or power board 


Transport re- 
sponds to remote 
FORWARD command, 
but tape is not 
written 


Write current is 
not enabled 


Check presence of write 
enable ring on supply 
reel; WRT EN indicator 
should be illuminated. 
Check for +5V at TP111 
on write board while 
writing; if not present, 
check for +5V at J 20, 
pin 1 . Also check J 7, 
pin 1 , on control/servo 
board and TP105 on 
power board 




Write Enable 
signal not 

rorrprt 


Check receiver on con- 
trol/servo board; check 
for RUN signal on read/ 
write board; repair read/ 
write or control/servo 
board if faulty 




Write data or 
write data strobe 
not received 
correctly from 
interface 


Check presence of cor- 
rect levels on write 
portion of read/write 
board; repair write 
portion of read/write 
board or interface 
cable if faulty 




Heads not plugged 
in correctly 


Check J 21 on read/write 
board 


Data are incorrectly 
written 


Incorrect data 
format 


Use correct format 
(see Section IV) 




Fault on one track 
due to failure in 
write circuits 


Check receiver and 
write amplifier on 
write portion of read/ 
write board; repair 
if faulty 



Table 6-2. System Troubleshooting (Continued) 
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TROUBLE 


PROBABLE CAUSE 


REMEDY 


Data are incorrectly 
written (Continued) 


Intermittent +5. 
RUN, or WRS 


Examine signals and 
repair control/servo 
or read/write board, 
as required 




Write deskew 
circuit faulty 


Check skew adjustments 
(see Section V) 




Head and guides 
need cleaning 


Clean head and guides 




Tape cleaner 
needs emptying 


Remove tape cleaner 
and clean 


Tape cannot 
be read 


Interface cable 
or transmitter 
faulty 


Replace or repair in- 
terface cable or 
transmitter on read/ 
write board 




Head not plugged 
in 


Check J 22 on read/ 
write board 




Read skew out of 
adjustment 


Readjust in accordance 
with Section V 




Head and guides 
need cleaning 


Clean head and guides 




i apb biuiiici II ecu 3 


Remove tape cleaner 




emptying 


and clean 




Read amplifier 
gains incorrectly 
adjusted 


Check and adjust 
amplifier gains 




On read/write model, 
faulty write ampli- 
fier may cause cur- 

through head while 
reading 


Check write amplifier 
output test points 
and repair read/write 
board as necessary 




Read data storage 
register faulty 


Check TP6 on read/ 
write board; check 
that duration of 
positive section of 
waveform is one-half 
bit time 




Other component 
fault in read 
channel 


Check test point data; 
repair read/write 
board 



Table 6-2. System Troubleshooting (Continued) 
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SECTION VII 



PARTS LISTS, SCHEMATICS, AND ASSEMBLY DRAWINGS 



7-1. GENERAL 

7-2. This section contains a list of the replaceable 
parts and associated schematic and assembly drawings 
for the Model 100X recorder. 

7-3. The parts list is provided to aid the user in 
obtaining replacement parts. For this purpose, refer- 
ence designators, part descriptions, and part numbers 
are included. When ordering parts, the above infor- 
mation is to be included. 

7-4. The schematics and drawings are provided to 
aid the troubieshooter in iocating and analyzing circuit- 



ry problems. The assembly drawings are used to locate 
and identify components physically by their reference 
designators. 

7-5. The symbols used in the schematics are illus- 
trated and identified in Figure 7-1. Integrated circuit 
packages (U) containing more than one functional 
element are treated separately, each element being 
identified by a letter suffix. All gates are two- , three- , 
and four-input NAND gates; however, an individual 
gate may be represented on the schematics by either the 
NAND or NOR gate symbol, depending on its function 
in the circuit. See Section IV for details of device oper- 
ation. 



RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 



INDEX 



PACKAGE 

14 13 12 11 10 9 8 



n nn nnnn 




uuuuuuu 

1 2 3 4 5 6 7 



NOTE: Pin 7 is ground, pin 14 is V cc . 

Figure 7-1. Integrated Circuit Data and Connections 
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GATES & INVERTERS 



HEX INVERTER 



PACKAGE 

14 13 12 11 10 9 8 

n n n n n n n 



INDEX 




UUUU.UUU 

1 2 3 4 5 6 7 



9 

11- 
13- 



o 
o 
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6 
8 



■10 
-12 



* 

Quad 2— Input Triple 3— Input Dual 4— Input Power 

NAND Gate NAND Gate NAND Gate 




6 = 12-4-5(3) 



Figure 7-1. Integrated Circuit Data and Connections (Continued) 
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J-K FLIP-FLOPS 

PACKAGE 

16 15 14 13 12 11 10 9 

nnnnnnnn 



INDEX ► 




uuuuuuuu 

1 2 3 4 5 6 7 8 



1K 1Q 1Q GND 2K 2Q 2Q 2J 



16U15U14U13U 12U11U10U 9 




positive Low input to preset sets Q to logical 
logic: 1 

Low input to clear sets Q to logical 0 

Clear and preset are independent 
from clock 



Truth Table (Each Flip -Flop 


tn 


*n+1 


J 


K 


Q 


0 


0 


Q n 


0 


1 


0 


1 


0 


1 


1 


1 


5n 



NOTES: 

t n - Bit time before clock pulse. 

t n +1 = Bit time after clock 
pulse. 



Figure 7-1. Integrated Circuit Data and Connections (Continued) 
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DOCUMENTATION LIST 



Drawing No. 331500-100, Model 100X Block Diagram 
Drawing No. 131000-000, Model 100X, Top Assembly 
Parts List PL1 31000-000,011 -031 , Model 100XTop 

Assy. 

Parts List PL1 1 3008-0XX, 7-Track Head Assembly 
Parts List PL1 31 01 3-700, Connector Mod-24-Pin 
Parts List PL1 1 8008-002, 9-Track Head Assembly 
Parts List PL1 24005-000, Tape Cleaner Assembly 
Parts List PL1 31001 -001 , Rack Mounting Hardware 
Package 

Parts List PL1 3101 3-000,001 , Hinge Block Assembly, 

Standard 

Parts List PL1 31 003-800, Reflector Assembly 
Parts List PL1 31 004-001 , Compliance Arm Assembly 
Parts List PL1 31 005-001 ,002,003, Switch Panel 

Assembly 

Parts List PL1 31 502-000, Switch Cable Assembly 
Parts List PL1 31 503-000, Switch Lamps Cable Assembly 
Parts List PL1 31 504-000, Power Switch Cable Assembly 
Parts List PL1 31 006-000, File Protect Switch Assembly 
Parts List PL1 31 006400, Actuator Modification 
Parts List PL1 31 006-500, Solenoid Plunger Modification 
Parts List PL1 31 007-001 ,002,003, Head Assembly, 7 

and 9-Track, and 
9-Track P.E. 

Parts List PL1 31 01 7-500, Hinge Plate Assembly 
Parts List PL1 31 008-000, Compliance Arm Retractor 
Assembly 

Parts List PL1 31 01 0-001 ,002, Reel Hub Assembly 
Parts List PL1 3101 2-900, Door Stay Assembly 
Parts List PL1 31 01 4-000, Reel Motor Assembly 
Parts List PL1 31 01 4-501, 502, Plastic Dust Door 

Assembly 

Parts List PL1 3101 5-800, Capstan Motor Assembly 

(Interchange) 
Parts List PL1 31 01 5-001,002,003, Capstan Motor 

Assembly 

Parts List PL1 31 01 4-700, Tachometer Harness Assembly 
Parts List PL1 31 01 4-800, Motor Harness Assembly 
Parts List PL1 31 01 6-400, File Protect Pin Assembly 



Parts List PL1 31024-001,002, Mounting Bracket 

Assembly 

Parts List PL1 31 028-000, Arm Retraction Push Bar 
Assembly 

Parts List PL1 31037-400, Bumper Assembly 
Parts List PL1 31 038-001 , Head Assembly, 9-Track 
Parts List PL1 31 100-000, Model 100X, Option List 
Parts List PL1 31 505-000, Power-to-Control/Servo Board 

Cable Assembly 
Parts List PL1 31 506-000, R/W-to-Control/Servo Board 

Cable Assembly 
Parts List PL131 507-00X, Transformer Assembly 
Parts List PL1 31 508-001, Power and Filter Bracket 

Assembly 

Parts List PL1 31 01 3-300, jumper Assembly 
Parts List PL1 31 509-001 —008, Transformer Assembly 
Drawing No. 131540-000, Single-Gap, 9-Track, Adapter 
Assembly 

Parts List PL1 31 540-000, Single-Gap, 9-Track Adapter 
Assembly 

Parts List PL1 31 91 0-700, Hinged Standoff Assembly 
Parts List PL1 31 622-000, EOT/BOT Assembly 
Parts List PL1 31920-300, Modified Latch Assembly 
Drawing No. 1 31 530-000,-001 , Power Supply PWB 

Assembly 

Drawing No. 331 530-300, Power Supply PWB 
Schematic Diagram 
Parts List PL131 530-000,-001 , Power Supply PWB 

Assembly 

Drawing No. 799600-100, Elect. Capacitor 
Drawing No. 799600-300, Elect. Capacitor 
Drawing No. 131524-000, Control/Servo Assembly 
Drawing No. 331524-300, Control/Servo Schematic 

Diagram 

Parts List PL1 31 524-000,-001 , Control/Servo Assembly 
Drawing No. 131512-0XX, Read/Write Assembly 
Drawing No. 331 51 2-300, Read/Write Schematic 
Parts List PL131 51 2-0XX, Read/Write Assembly 
Parts List PL1 31 51 1 -0XX, 7-Track Speed Kit (Selected) 
Parts List PL131512-9XX, 9-Track Speed Kit (Selected) 
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O A 

84 














85 


2 


210188 


T"* TP T T /"I TTi TV "KT 7V TL.T TV 

PLUG , BANANA 


inn 


H TJ C.MTTW 




86 


1 


131920-300 


LATCH ASSEMBLY 




Cx.lrri.EiK 




87 














88 














89 


4 


o i n n o t 
21UU2 / 


TaTAOTJTP'D i I i Li" L' t ah 

WAbliJiK, l&rljUlN 


9 0 (\ A— T 1 Q A 

6^D1 -L X .7 ft 


AMATOM 




90 


2 


211124 


WASHER, STEEL 


5702-58-48 


SEASTROM 




91 


1 


210223 


GROOV-PIN 


GP4-093750-12 


GROOV-PIN CO. 




92 














93 


1 


131910-700 


STANDOFF, HINGED 




CIPHER 




5052 



















PARTS LIST 


CODE IDE NT 
OCC f H 


131000-011 
PL Thru -031 


Ci 

Data 


pnor 

1 Products 


TITLE 

MAGNETIC TAPE TRANSPORT - STANDARD UNITS 


MODEL 
100X 


SH 5 OF 9 


REV 


ITEM 


QTY 


CIPHER NO. 


DESCRIPTION 


VENDOR NO. 


VENDOR 


REFERENCE DESIG. 


94 
95 
96 


1 


210837 


BUMPER, RUBBER 


SJ5112 


3M 




8 


210040-085 


SPACER, ALUM. 


9257-A-194 


AMATOM 




Q7 


2* 


799001-500 


SPRING, COMPRESSION 




CIPHER 




9 R 


1 


210201 


10" REEL, 3 APERATURE, WHT . BACK 


J X J OvjD 


E 


.D.P. 




99 


x 


210229-400 


part Tp (~>r AMD C /l & 


JJ4J 


HEYCO 




100 


9 


210030-197 


QTANrnnFF at ttm rt.tt 


8??7-A-044n-2 


AMATOM 




101 




207403-011 


WASHER LOCK SPLIT 


# 4 

Tr * 








102 


9 R 


207602-011 


Vvrto Jn. J_jx\ , xjUv—ja , OrLl X 


ff D 








103 


p 


207102-011 


VVrtoJTlI-jxx , xjWV_,J\ , O ir Xj X X 


tr iu 








104 


















105 


1 
X 


210229-500 


PART.F GT.AMP 7/16 

v^xAX7XjXj V^Xjr\i v JJT / / X \J 


3327 

~J £~ 1 


HEYCO 




106 


4 " 


210229-545 




LC134-1 


ALPHA 




107 


















108 


i 

X 


206210-032 


SCRFW SOP HD CAP BLK 


2-56 x 5/8 








109 


9 


206404-022 


cppptj pT TJi-j PT-TTT. 10 0* RT.TC 


4-40 -x- 1 /4 








110 


7 
i 


206404-011 


^CRFW PAN HD PHIL CAD 


4-40 v 1/4 








111 


















112 


•5 
J 


206406-011 


SCREW PAN HD PHIL. CAD. 


4-40 x 3/8 








113 


















114 


10 


206406-031 


SCREW, SOC HD, CAP, CAD. 


4-40 x 3/8 








115 


2 * 


206428-031 


SCREW, SOC HD, CAP, CAD: 


4-40 x 1 3/4 








116 


13 


206410-031 


SCREW, SOC HD, CAP, CAD. 


4-40 x 5/8 








117 


















118 


















119 


2 


206402-041 


SCREW, SOC SET , CUP PT, CAD. 


4-40 x 1/8 









5052 CDP 



Cipher 

DatalPraducts 


PARTS LIST 


CODE IDE NT 

32274 


131000-011 
PL Thru -031 


TITLE 

MAGNETIC TAPE TRANSPORT - STANDARD UNITS 


MODEL 
100X 


SH 6 OF 9 


REV 

A V 



ITEM 


QTY 


CIPHER NO. 


DESCRIPTION 


VENDOR NO. 


VENDOR 


REFERENCE DESI6. 


120 


1 


206604-011 


SCREW, 


PAN 


HD, 


PHIL, CAD. 


6-32 x 


1/4 






121 


10 


206605-011 


SCREW, 


PAN 


HD, 


PHIL, CAD. 


6-32 x 


5/16 






122 


1 


206609-011 


SCREW, 


PAN 


HD, 


PHIL, CAD. 


6-32 x 


9/16 






123 


2 


206610-011 


SCREW, 


PAN 


HD, 


PHIL, CAD. 


6-32 x 


5/8 






124 


2 


206616-011 


SCREW, 


PAN 


HD, 


PHIL, CAD. 


6-32 x 


1" 






125 


2 


206606-011 


SCREW, 


PAN 


HD, 


PHIL, CAD. 


6-32 x 


3/8 






126 






















127 


8 


206608-031 


SCREW, 


SOC 


HD, 


CAP, CAD. 


6-32 x 


1/2 






128 






















129 


7 


206610-031 


SCREW , 


SOC 


HD, 


CAP, CAD. 


6-32 x 


5/8 






130 


2 


206604-022 


SCREW, 


FL HD, 


o 

PHIL, 100, BLK. 


6-32 x 


1/4 






131 


1 


206618-092 


SCREW, 


SOC 


HD, 


FL, 82, BLK. 


6-32 x 


1 1/8 






132 






















133 


1 


206608-041 


SCREW, 


SOC 


SET 


, CUP PT, CAD. 


6-32 x 


1/2 






134 


7 


206110-032 


SCREW, 


SOC 


HD, 


CAP, BLK. 


10-32 


x 5/8 






135 


4 


206108-031 


SCREW, 


SOC 


HD, 


CAP, CAD. 


10-32 


x 1/2 






136 


11 


206120-031 


SCREW , 


SOC 


HD, 


CAP, CAD. 


10-32 


x 1 1/4 






137 


1 


207408-021 


WASHER, 


FLAT, 


SMALL OD. 


# 4 








138 


5 


207402-021 


WASHER, 


FLAT 




# 4 








139 


22 


207605-021 


WASHER, 


FLAT 




# 6 








140 


12 


207104-021 


WASHER, 


FLAT 




# 10 








141 


8 


207608-021 


WASHER, 


FLAT, 


SMALL OD. 


# 6 








142 


9 


207604-081 


NUT, HEX, RADIO PATTERN 


6-32 








143 


1 


207406-081 


NUT, HEX, RADIO PATTERN 


4-40 








L44 






















L45 






















L46 


4 


211076 


SCREW, 


SHOULDER 


7456-SS-0832 


AMATOM 




5052 


CJ1P 

















Cipher 

Data I Products 



PARTS LIST 



CODt I DENT 

32274 



TITLE 



MAGNETIC TAPE TRANSPORT - STANDARD UNITS 



PL 



131000-011 
Thru -031 



SH 7 OF9 



REV 

A \) 



ITEM 



QTY 



CIPHER NO. 



DESCRIPTION 



VENDOR NO. 



VENDOR 



REFERENCE DESIG. 



147 
148 
149 

150 
151 
152 
26 

26 

26 

26 

26 

27 
56 

56 
27 



2 
2 

AR 

A 

1 

A 

1 

A 

1 

A 

1 

A 

1 

A 
i 

4 



A 

1 

A 

1 



206604-062 

205262 
205264 

209990-072 



SCREW , BTN HD, SOC , BLK . 

PLUG, LOCKING FASTENER 
SLEEVE, LOCKING FASTENER 

SCREWLOCK 



131038-001 


HEAD 


ASSY 


. -9TK 




(REQUIRED FOR 


ASSY 


-018 


) 




113008-004 


HEAD 


ASSY 


-7 TK 




(REQUIRED FOR 


ASSY 


-011 


THRU - 


014) 


118008-002 


HEAD 


ASSY 


-9 TK 




(REQUIRED FOR 


ASSY 


-015 


THRU - 


017) 


131007-001 


HEAD 


ASSY 


-7 TK, 


DUAL 


(REQUIRED FOR 


ASSY 


-019 


THRU - 


022) 


131007-002 


HEAD 


ASSY 


-9 TK, 


DUAL 


(REQUIRED FOR 


ASSY 


-023 


THRU - 


031) 



131540-000 
(REQUIRED FOR 

131507-002 
(REQUIRED FOR 
-017,-019,-02 
-029 & -030) 

131509-002 
(REQUIRED FOR 

131540-001 
(REQUIRED FOR 



ADAPTOR ASSY - SINGLE GAP 9 TK 
ASSY -013 THRU -018) 

TRANSFORMER ASSY. 

ASSY -011,-012,-013,-015,-016, 

,-021,-023,-024,-025,-027,-028, 



TRANSFORMER ASSY. 
ASSY -014,-018,-022,-026 & -031) 



ADAPTER ASSY - SINGLE GAP 
ASSY -011 % -012) 



7TK 



6-32 x 1/4 

P104F832- 

Q4ABK 

S104F8-2ABK 
222 



DELRON 
DELRON 

LOCTITE CORP 
CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 
CIPHER 

CIPHER 
CIPHER 



5052 COP 





PARTS LIST 


CODE IDE NT 
32274 


p. 131000-011 
* L. Thru -031 


Cipher 


TITLE 

MAGNETIC TAPE TRANSPORT - STANDARD UNITS 


MODEL 
100X 


SH 8 OF 9 


REV 

AU 



ITEM 



QTY 



CIPHER NO. 



DESCRIPTION 



VENDOR NO. 



VENDOR 



REFERENCE DESIG. 



57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 



/\ 

A 

1 

A 

1 

A 

1 

A 

1 

A 

1 

A 

1 



131512-015 
(REQUIRED FOR 

131512-016 
(REQUIRED FOR 

131512^017 
(REQUIRED FO£ 

131512-018 
(REQUIRED FOfc 

131512-021 
(REQUIRED FO£ 

131512-011 
(REQUIRED FO£ 

131512-012 
(REQUIRED FO£ 

131512-013 
(REQUIRED FOfc 

131512-014 
(REQUIRED FO£ 

131552-011 
(REQUIRED FO£ 

131552-012 
(REQUIRED FOfc 

131552-013 
(REQUIRED FO* 



PWB ASSY -7 TK, R/W, 12.5-25 
ASSY -011) 

PWB ASSY -7 TK, R/W, 25-45 
ASSY -012,-013 & -014) 

PWB ASSY -9 TK, R/W, 12.5-25 
ASSY -015) 

PWB ASSY -9 TK, R/W, 25-37.5 
ASSY -016 & -017) 

PWB ASSY -9 TK, R/W, 45 
ASSY -018) 

PWB ASSY -7 TK, RAW, 12.5-25 
ASSY -019) 

PWB ASSY -7 TK, RAW, 25-45 
ASSY -020,-021 & -022) 

PWB ASSY -9 TK, RAW, 12.5-25 
ASSY -023) 

PWB ASSY -9 TK, RAW, 25-45 
ASSY -024,-025 & -026) 

PWB ASSY -9 TK, RAW, 12.5IPS PE 
ASSY -027) 

PWB ASSY -9 TK, RAW,18.75IPS PE 
ASSY -028) 

PWB ASSY -9 TK , RAW , 25 IPS PE 
ASSY -029) 



CIPHER 



CIPHER 



CIPHER 



CIPHER 



CIPHER 



CIPHER 



CIPHER 



CIPHER 



CIPHER 



CIPHER 



CIPHER 



CIPHER 



5052 CAP 



Cipher 

DatelPraducte 


PARTS LIST 


CODE I0ENT 
odd J 4 


pi 131000-011 
rL Thru -0 31 


TITLE 

MAGNETIC TAPE TRANSPORT - STANDARD UNITS 


MODEL 
100X 


SH 9 OF 9 


REV 

AO 


ITEM 


QTY 


CIPHER NO. 


DESCRIPTION 


VENDOR NO. 


VENDOR 


REFERENCE DESIG. 


57 
57 

62 
62 


/ 

/c 
1 

/C 

1 

A 

l 

A 

1 


131552-014 
(REQUIRED FOI 

131552-015 
(REQUIRED FO] 

131524-000 
(REQUIRED FO: 
-017,-019,-0; 
-029 & -030) 

131524-001 
(REQUIRED FO! 


PWB ASSY -9 TK, RAW, 37.5IPS,PE 
I ASSY -030) 

PWB ASSY -9 TK , RAW , 45 IPS, PE 
> ASSY -031) 

PWB ASSY - CONTROL SERVO 

* ASSY -011,-012,-013,-015,-016, 

! 0,-021, -02 3, -024, -025, -027, -02 8 , 

PWB ASSY - CONTROL SERVO 

* ASSY -014,-018,-022,-026 & -031 

* FOR SPARE PARTS REQUIREMENT, 
ITEMS 69,71,97,115 MUST BE 
SUPPLIED AS A GROUP. 


) 


CIPHER 
CIPHER 
CIPHER 

CIPHER 





5052 CDP 



r 



Ctphsr 



MODEL /OOK 



PARTS LIST 



CODE I DENT. 

32274 



PL/I3OO8-0XX 



REV. 

L 



TITLE 



7 TRACK //E4P ASSEMBLY 



owNg gappy 



date 1-13-75 



APPROVAL 



E.C.O. NO. 



DATE 



SHEET / 
OF£ SHEETS 



,TEM fec7 


ANTITY 

M 


CIPHER 
PAST NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


/ 


1 






799001-001 


■■ ■ 

KECOKD HEAD - 7 TRACK 




CI PMC R 




2 




1 




••/>A A A 1 AAA 

799001 '002 


RECORD N€AD -7TMCK^u'sS 




CIPHER 




3 


/ 


1 




7I00OG-2OQ 


HEAD SHIM 




£ / PUEK 






/ 


1 




715008-400 


me a d mount 




CIPHER 




5 


/ 


1 




7/3003-&60 


SCREW, A2IMUTU A P JOS J 




y a -n a I A*- 

CIPhEK 




G 


/ 


i 




710500-501 


,^fy 1 Jk fth ^ IT^aI ^ • a* a* a - _ AV A / a* . - Am ^ _ \ 

CLAM? - COUk)ECT0A<JJAWAAL) 




C/PME& 




7 


/ 


/ 




7I0500-S05 


CLAM? ~ COAjnECTOk ( k///T J 




C/PMc I* 




8 


















9 


















JO 


Z\ 


23 




205£Z 7 


TERMINAL, CRIMP RECPT 




AHF 




n 


1 


1 




I3I0I3-70O 


CON HECTOR MOD -24 PIAI 




C/PHEK 




n 


















/3 


16" 


\£ 






TLTBl N6, TVC ^ AcK 








14- 


z 


2' 




208420 Oil 


WIRE, ST<V y 24AW^ WC^BLK.JUl 


7/ SO'Z 


ALPHA 




15 


A* 


4R 




169990-07 1 


A^ At « AW ^> ft At 1 4^ A^ 

SUPEtL &4UDE 4 




L0CTITE COR? 




/£ 


L 


Z 




2O6404-0ZI 


ft ^% A* - " • » JT f / A i i I> -O lilt /jva, ^ 

SCKCV/y FLAT MD ?UIL 100 


A A ^. J \ A* A 

4-40 x y^. 






17 


1 


1 




2O62J003I 


SCREW, SOC HO CAP CAJ> 








18 


AK 


4X 




209990-071 


SCREW LOCK 




LOCT/7E con? 




19 








OS 










20 















5043 CDP 



Ctph3r 

Dst» 4 Products 


MODeL /oox PARTS UST 


CODE IDENT. 

32274 


PL l\300d-OXK 


REV. 

L 


7 TRACK tteAV ASSEMBLY 


DATE 1-/3-75 


APPROVAL 


E.C.O. NO. 

2o£8 


DATE 


SHEET 2. 
OF 2. SHEETS 



,TEM U 3 


ANTITY 

M 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


/ 


1 






799001-001 


RECORD HEAT? -7 TRACK 




CIPHER 




2 




1 




799001 -00Z 


RECORD HEAD~~7 TRA C k Jgi^ 




CIPHER 




3 


J 


1 




7IOOO&-200 


HEAD SHIM 


....... 


C 1 PHEK 






1 


1 




7/5008-600 


HEAD MOUNT 




CIPHER 




jr 


1 


1 




7/3003-60C 


SCREW, AZIMUTH APJUST 




CIPHER 




G 


1 


i 




710500-501 


CL AM? - COVUECTOK (HtivXAL ) 


* 


Cipher. 




7 


1 


i 




7I0S00S01 


CLAM? -COUHECToR (IHHT) 




c/pher 






















• 5 


















/0 


21 


23 




Z050Z 7 


CRIMP RECEPTACLE 




AMP 




// 


1 


/ 




zosizo 


CONNECTOR .H00SIU6 30 PM 




AMP 




H 


















11 


[& 


\& 




,?0<i!0O-3O2. 


TU"BlM6,-pv<Gv -BLACK •:' . : . ■ . ' • 


?VC-|0£-^ fa -2. 






14- 


Z' 


2' 




108420-01 1 


(HIRE, STKD^AW^TVC, 3LK..1R 


7ISO-Z 


ALPHA 




15 


AR 


AR 




109990-071 


SUPEK. 




IOCT/7E C6R ? 






L 


2 




ZO64-04-01I 


SCREW j FLAT HD fttIL 100° 


i > 






17 


I 


/ 




206210031 


SCREW, SOC HD CAP CAJ> 


Z-5& x S/s 






18 


AR 


AH 




2O9990-O7Z 


SCREWLOCK 


2.ZZ 


Locrne corv 




19 








OS 


c -aa 4- -00+ &H KM 4 


X 






20 



















5043 CDP 



1 * 

1 ^_ 

"tin 


SlB&F MOO£L /oox PAR *s list | C 3^T|pL/jy^^p[ 


CONULCTDR MOD -24 P/AJ 


DWN£ £*i>oy 

DAT 5 /If-?? 


APPROVAL {c.C.O. NO. 1 DATS l$K£LT / j 
j/^Z/ J/-^f-7J|OF/ SHEETS j 


ITfW 


I GUANT 

L .1 


ITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


S5FERENC* ] 
DESIGNATOR J 


, — - — 


/ 







205120 


COKJhJECTOR SiOCKJOriU 




f 

._■ -| 















» 















\ 










- "I 

* 




i 




















l " 




















* 

























































— 
— 





















































1 ~| 
























































— 

























1 












5043 "CLB. 



Cipher 



MODEL 10 OX 



PARTS LIST 



TIT LIE 



H^AD ASSEMBLY - 9 TRACK 




COOilDINt 

32274 



APPROVAL 



PL 118008-°<£ 



I.C.O. NO. 

2o34- 



DATI 



tiv. 

6 



SHUT 1 
OP 1 SHUTS 



IT SOT 




CIPHIR 




VINOOR NO. 
SPIC. NO. 


VENDOR OR 
f PICI r ICAT ION 


RIPIRINCI 


_ l 


-9 




PART NO. 


-L 


1 






799000-901 


RECORD HD, 9TK, SINGLE GAP 




CIPHER 




2 




± 




799000-902 


RECORD HD, 9TK, SINGLE GAP 

W/ERASE 




CIPHER 




3 


1 


1 




710006-200 


HEAD SHIM 




CIPHER 




4 


1 


1 




713008-600 


HEAD MOUNT 




CIPHER 




5 


1 


1 




713003-600 


SCREW, AZIMUTH ADJUST 




CIPHER 




6 


1 


1 




710500-501 


CLAMP - CONNECTOR (NATURAL) 




CIPHER 




7 
8 




i 

j. 




710500-503 


CLAMP - CONNECTOR (WHT) 




CIPHER 




Q 

1 0 

x yj 


27 


29 




205027 


TERMINAL, RECEPT, CRIMP 


85967-1 


AMP 




11 


± 


JL 




205120 


CONNECTOR HOUSING 30 PIN 


1-86262-1 


AMP 




1 2 


















13 


16" 


16" 




209100-302 


TUBING, PVC, BLK 


PVC-105-5/16-2 


ALPHA 


(UL SURFACE 
MARKING REQD) 


14 


1' 


1' 




208420-012 


WIRE, STRD, 24AWG,IR PVC, BLK. 


7150-2 


ALPHA 




15 


ir 


ir 




209990-071 


SUPERBONDER 


04E 


LOCTITE CORP 




16 


2 


2 




206404-021 


SCREW, FLAT HD, PHIL 100°, CAD. 


4-40 x 1/4 






17 


















18 


ar 


ar 




209990-072 


LOCTITE, SCREWLOCK 


59 


LOCTITE CORP 




19 


















20 



















5041 C»P 



M DbE L \ODK PARTS LIST 



7ITU 



TAPE. CLEANER. A 5S1 



L 



* MY. I 

32274 I E 



I APPROVAL 



TEc.o. ?^o. 

1 ZcVL 



) DATS )5ii5aT / 



2 ITSM 


f QUANT 


;ty ! cipher 

1 FART NO- 


1 11 11 M 1 
DESCRIPTION 


VENDOR NO. 
corr Jtffi 


_ i 

VENDOR ca 


! DFSJGNAYCa 1 


J 

z. 

— - 

— 

— 

~~~ 


1 j 




73l3\l-2>DO 


HOUSING - TAPE CLEANEK- 




CIPHER- 


1 


1 

1 

4 




— — - 

^ 




72400^-^00 


RLCvtiE - TAPE CLEANER- 




L 1 PWE £. 


i 









7 - C/«. •< //a 




- - -1 





















■ - 











; 














. 1 
















i 1 












« 

L 1 


f ; 
» 1 


-■■ ■ 










I 


I ] 
i 












■ 















- 


j 














































































































5043 0^ ^ 



\ 32274 I PL I3m\-0b\ 



mil 



D I 



TS LIST i 

1 RACK MOUNTING Wkfc&YVARE PA CKA& E [w? z-7-73- j | l2-7-zr — 5 



I , _ 

) I OOAMT 1 1 TJ CiPH f R 

{ ioSTT T~n pa&t no. 



DESCRIPTION 



.0? / SttEilTij 
VENDOR OR 1 fc£f I 



j VCMCQR NO. 
? SPIC. NO. | 5?£C}F*CATtON i 



T 




SAFETY BLOCK 



SC&EYM , B)Nb£& Hb SLT.^AP 



SCREW SOCKET HD CAP CAD 



M!N<SE BLOCK A5SY 



CIPHER 



10-32 X 3/4 



CIPHER 



4-40 * •/£. 



J 



-j 

il 

— j 



- 



5043 CO? 




PASTS LIST 



HIN&E EL- rv A 3S Y 



* ' EM tooVfq?>T """"1 P ART NO, 



Li J i jj 

I ? i \ ! i I 20^0 3 7 • 1 



| 32274 | r 1 -OO! ? C } 

iim— "" W i* * r — 'I — in * iw ii i^ iwii h ii hm iii in r u m i n i -iinir i nirir --i — tt rn — ' — ^ 

Ar-PROVAL^^ jE.C.f*. MO, | CATS | SH&ST / j 



D£SCRiPT!ON 



i VSNSOR MO. 
SPEC. fiO. 



YEMDOR OR 



j SPEC* F S CA? 1 0 H j DSSJCIS'ATOR 



WIMG.r BLOCK. 




DDWLL P1M 



4_ 

i 



— J „ 



ALLEN 



I 

| 









RETAINING 




75 



A LLE N 



1 



! LDC TITE CORP 



AM ATOM 



—4 



— I 



• — — 1 

OaU. * Products 


. ,„ „ , , s~ ^ PARTS LIST 


CODE IDENT. 

32274 




REV. 

B 


TIT IE 


DWN<£ $0P&Y 


APPROVAL 

m 


E.C.O. NO. 

l& 48 


DATI 


SHEET / 
OF / SHEETS 



ITEM 



QUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



/ 



73IOI3-80Q 



8ZACKE T - KEFL EC TOR 



CJPHEZ. 



TAPE, KEF I EaWLCHxlYi.) 



14 



209999-015 



530 



3 M 



5043 CD? 



Dcla S products 



PARTS LIST 



CODE IDENT. 

32274 



91/3/OO4--0OI 



Riv. 



TJTIE 



COMPLIANCE ARM ASSEMBLY 



APPROVAL 



E.C.O. NO. 


DATE 


111? 





SHEET / 
OF ^2 SHEETS 



17 Fill 


QUANTITY 


CIPHER 
PART NO. 


nccrDiarmu 
UtsLK IP f lUiN 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


-001 


1 


/ 


1 




731904-100 


BRACKET- COMPi/AMCE 




C/PHZR 






I 
i 






73I0O+-Z00 


COMPLIANCE ARM 




CIPHER 






I 
i 






731004-300 


311 AFT 




CIPHER 






I 

4 






73/004-440 


SPRIHG ARBOR 




CIPHER 




5 


I 
1 






73I004S00 


SPMU6 AVJUSTOR 




CIPHER 




6 


















7 


1 




i 


73 1 90 Z -700 


COVER - COM PL U HC € 




CIPHER 




8 




1 


















! 












s i / 






73I005-IOO 


SHUTTER , VI5C 




CIPHER 






















10 


1 






moos-zoo 


HUB , SHUTTER DISC 




CIPHER 






















II 


1 






73100 $-300 


TORSIOAJ SPR.W& 




CIPHER 






















iZ 


1 






73I9O5-0M 


MOUNT - SEMSORg. 54LAR 




CIPHER 






















13 


1 






ZIOI56-500 


BASE- LAMP 


sec 


SHELLY 




14 


1 






Z10/&3-566 


LAMP SELECTED" 


6L 7/E/)S/S 


OSHINO 




I5\ 1 






ZI0IS7 


CAP- LAMP 


CLP 


3HELLY 





5043 CD? 



z** if ->-^t *W e» 



MODEL /OO K 



PARTS LIST 



CODE IDENT. 

32274 



PL 131004^001 



REV. 

M 



TITLE 



COMPLIANCE A KM ASSEMBLE 



DWNg dovPY 



APPROVAL 

ft 



(.CO. NO. 

/7/? 



DATE 

3-H-7t> 



SHEET ^ 
OF SHEETS 



rQUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



16 



z/io/e 



SWITCH 



£61-36-/13 



cue**, r 



17 



2/0/05 



SOUR C£LL 



ss-zilc-i? 



SOUR SYS 



18 



a/006 7 



34 LL BEARING X Va 



SFRI683PPEEKZ8/8 



MM 23 



19 



► 



10 



zinoo 



TERMINAL. TEFLOtJ F/USSM FTSM-74- 



5EAL£CTR0 



2/OI3Z 



<SROMM£T 



H.H. SMITH 



TERMINAL, ?/U F (Keep 



205015 



01-09 -JUG 



MoLtX 



23 



14 



15 



Z050/6 



TERMINAL ,?/U F (lOOS£) 



ZOS06 7 



coMkiecroR. 



9 POS 



0Z-09-III& 



O3-O9-I093 



Mot trx. 



MOLCK 



5043 COP 



Gnftsr J<lA , parts list 


:ODI IDENT. . REV. 

i Vi.13100-4-061 M 


TITLE 

COMPL/AtJCE APM ASSEMBLY 


OWNS 


APPROVAL E.C.O. NO. DATE SHEET 3 

f7l? l-U-^ Of SHEETS 


ITEM 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFER! NCr 
DESIGNATOR 


-Ml 








2 






ZOGZ08dZ\ 


SOZeU/ FLA T HD ?HIL /0£>£(£> 








27 


2 






2O72O5-0SI 


MUT, HZ* 








£5 


2 






207202-031 


WA SU£K. LOCK //J T TOQTU 


*Z 






£5? 


Z 






20720Z-OZI 


WkSHE-K , FLAT 


* 2_ 






30 


















3/ 




































32 { / 






206403 -Oil 


screk soc ser cup pr, cad 


<?-40 x 4^6 






33 


2 






2O64C4 03I 


SCXEW, SOC HD, CAT, G4D 


4-*<?x J<4 






34 


2 






2066O4-I2I 


SCREW, BINOSK HU, SLOT^ 


6 -32* 








2 








satew, siorreo set mmoh 








36 








































































37 


















35 


/ 






2)0608 


WAVE SPRIN6 


5806-74-1 


5€A ST ROW 






















33 


7 






2/0229-523 


7~Y -RAP 


TYS-23M 


3 























5043 CS 



^Xfi 'it 
D3l£, «PiOCUCtS 


MJPfL /OOK PARTS LIST 


CODE IDENT. 

32274 1 


91/3/A04 -001 


REV. 

M 


TIT IE 

1 ^/^Al/i/^f ^yf/t^ 4SSZMBLY 


DATE £^5«75 


APPROVAL 


E.C.O. NO. 

17/9 


DATE 

2-1 1-7 U 


SHEET 

Ofrf SHEETS 



ITEM* 



^1 



PART NO. 



DESCRIPTION 



SPfC. NO. 



SPECIFICATION 



DESIGNATOR 



40 



209990-084 



COUTACT CEMENT 



£LM£RS 



BORDEtJS 



41 



it 



ZI046Q 



TOBtNG; SUKIUK UL 



hi IK - l/j6UL 



ICO PALLY 



4Z 



id 



208415- 01 1 



71 £1-1 



ALPHA 



43 



S 1 



WIRE, Zl£4V, SHLt> y IZAkJG 



£X£-2Z-I934> 



44 



45 



At 



STP 61 L TREATMENT 



5TP 



4G 



47 
46 



P/O-OOl 



C/PtiEK 



OD«t THICK- 



IS 



. DOS* TWICkL 



So 



.DDL THICK 



. bQ& THICK. 



7313)1- 



5W1M 



. & J £> TW I C k 

T 



£043 COP 



Dalai: PrcJ';cis 



Model /l>o x 



PARTS LIST 



CODE IDENT. 

32274 



004 



REV. 



Tirti 



SLtS/TCM F4SJ4U. AS SY 



DATE / -9- 



APPROVAL 



E.C.R.NO. 



OATE 

Z-*-7,T 



SHEET / 
OF 2, SHEETS 





Ql. 


ANT 

00} 

*= 


ITY 


f CIPHER 
! PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


/ 


/ 




1 


73/009- to 1 


7>4/JeL » CO jut AOL ?(A//rc#€$ 




C/M£X 




z 


/ 


/ 


1 


7?l$0O-7to 


//AMt PLATE 




c/r//ex 




3 


/ 


/ 




Z/IOSI 


SCtT/rc/J * 


see cat 


MOL £ X 




* 




/ 






sojtrcu * LOAV " 


fee <z*t 


MOL£X 








; 




Z' 


$ (At ITCH V// L//J € " 


see cat 


MDL ex 








/ 




znoso 


SU/fTCH %S X£MA/D" 


f£i CAT 


wo tex 




7 




/ 


1 




'war en * 


J££ C4 f 


Motex 




e 




i 






$w/rcH */// p£fJ " 


see cat 


MOL£X 




3 


/ / 




ZU045 


SOufJTCf-l *Fo**JA&l> u 


see ca t 


At 4 Lex 




JO 




/ 




Z//&44 


$Ctf/ TCU ~ *£!/£# s e " 


see cat 


MditX 




II 


















12, 




1 


/ 


msoz-ooo 


ca&le a ssY-sos/rcyes 




c/puen~ 




J5 




i 


/ 


IVSO3-0CO 


CAdLE 4JSY-SU;/TCti LAMP 5 




C/PH£R 


• 






i 


/ 


I1I50+-OQO 


CA3L£ ASS?- ToiMGtL SV/fcU 




ctrueK 




15 


















/6 


















/7 




I 




711009-101 


?AM£L-CO4jTA0L fW/TCU 




ctrt*£R 




/S 




















19 


















£0 


., 1 

















5043 CDS 



D3*3 1 Products 



PARTS LBST 



'{TIE 



SIaZ/TCU FAJJEL ASSY 



DWN£ &QVPY 



CODE IDENT. 

32274 



APPROVAL 



-0O I 



E.C.R. NO. 


DATE 


1003 


1 



REV. 

d 



SHEET Z- 
OF SHEETS 



STEM 


QUANTITY j CtPHSa 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 








\ PART NO. 


2/ 


















Z2. 


















Z3 






I 




Sbs/rc/-/ "roue* " 


S££ CAT 


M#l£K 




Z4 






1 


ZJ 1 0 39 


" LOAD " 


$££ CAT 


M0l£K 




£5 






1 


zi ioq>o 




see CAT 


M0L£K 










1 


Z//04I 


SWITCH %% X£k/tUV " 


$££ CAT 


M0L£K 










1 


Z//04Z 


SWITCH *VJKT £AJ " 


fee ca t 


M0L£X 












J 


Z//03S 


SU/TcH * N1 2>£M " 


S££ CAT 


M0L£K 










1 


Z//037 


SUJ/TCri *FO*MJ4R1> " 


S££ CAT 


M0l£X 




30 






1 


Z//036 


SUI TC# x% X£l/£AS£ " 


S£E CAT 


MOL£* 




J / 














































































1 — i 







































































































5043 CDP 



M0P£L /oox. 



PARTS LIST 



CODE IDENT. 

32274 



PL /J/ '501-000 



REV. 

E 



TIT L£ 



C40L£ 4S5£MPLr ~ $qj/TCH 



APPROVAL 

\0 



E.C.O. NO. 

no3> 



DATE 



SHEET / 
OF / SHEETS 





ITEM 


QL 


ANT 
1 


ITY 

! 


C iPH E R 
PART NO. 


DESCRIPTION 


VENDOR NO 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


/ 


/ 


f 






CO AJ VECTOR R€C£?r4CU (/Z ?m) 






J3 


z 


/<? 








TeKMt NAL,7>/kt .093 PJA F(*€U) 


OZ-09-///6 


Moiex 














TERM IMA PJtJ .093 P/A F (loose. ) 


OZ-09-IH8 


Mote* 










i 












4 


/5 




\ZlOSSS-PZZ. 






//0U/A/CSLJO*TH 




5 






















/0 






ZO9999OQ0 


MfiKKSK I-50 


VMM-P-49 




,. 


► 




7 
















1 


8 








ZO84I5-0H 




7/51-/ 


ALPHA 
















■ 




























































- ■■ 


























































































j 

































5043 CDP, 



Ci^hsr „ _ PARTS LIST 

u pi o.iu, j Mops l* </oo x 


IODEIDENT. t ^ REV. 
32274 ?IW&3'0OO p 


T5TU 




APPROVAL E.C.O. NO. DATE SHEET / 

^ 110 4- 3-3-74 OF J SHEETS 


| GU 
ITEMh— 


AN2T 


ITY j CIPHER 
[ J PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


y 


/ 

r 








CONNECTOR, XCC&T/CAl (9 r/N) 






Jz. 












TCKMINA L J 7/// .493 PM F (keec ) 










«t if 






j cs f to 


T£RMMAL?M .091 MA F (loose) 


0Z-O9-/N8 


M014TX 
































TEKM//JA L CZ/MF ,/S7 




MocuuesuxkTH 




. > 






















! ' 






Marker /-so 


VMM-V-4-9 


3RAVY 




"7 
































ALFHA 


























! 


















































































































































































5043 CDP 



Cipher 

Data !* Products 



AtOD£C /OO X 



PARTS LIST 



CODE IDENT. 

32274 



REV. 



TITLE 


DWN£ 3oz> v <i> 


APPROVAL 


E.C.O. NO. 


DATE 


SHEET / 


C4Bt£ 4$5£m8l¥ - rouse* switch 


DATE /-/0-7S 






OF / SHEETS 



ITEM 

r 


QUANTITY 

.ZLL 


j CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


/ 


/ 






20S07Z 


COA/A/£CTO'R J ?l(J(r (3 7//0 


C3-C9-Z03L 






2. 


















3 


3 






Z050I4* 




OZ-09-ZD6 


Mote* 












2I053I 


TeKMiMA L; . on pa. M fate ) 


02-09-ZH& 


























/ 






Z/JIOI 


r£*M/MAL y CRIMP .t87 


&0815Z 








3 






ZI0SS5-0U 










7 


4' 






Z6S40S-0IZ 


WIRE, STAD, ISA WG, IR PVCfLK 


7/ss-z. 


ALPHA 




<S" 


\ 










Air# A 














- 








3 




209999-000 


MARKCX, /-SO 


VMM-D -49 









































































































































































5043 CDP|pfc 



I c 



#£* ^ v i*^. B* 



TITLE 



PARTS LIST 



CODE I DENT. 

32274 



?l/3/ 006-000 



REV. 



/V^f PM0 7 €CT SUJJTCti ASSEMBLY 



DWN£ 



DATE / - /O yS 



APPROVAL 



E.C.O. NO. 


DATE 


ISoo 





SHEET y 
OF ^ SHEETS 



} j QUANT 
j «7EMj 1 


ITY 
lit 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 






73/OOG-IOO 


3 jacket 




C/TMEK 




* 1 








• 

> 










1 






I3I00£-4.0Q\ dCfOAToR MOV. 




c true ft 




I 


1 








! S£>L£N6ib - FILE PROTECT 




C/PUEK 




K 
J 


1 i 

. i_ 




733001^00 


.SPRING* 










/ 






73J027-40D 


CLE ViS - SDLENOIb 




C/PHER 




/ 


/ 


r 
1 
j 


ZI/030 


C7v7/7V JJ 


V3-ns 


MIC&6 SWITCH 




i 




i 














2 ! ! \ZI0040-O6l 


C £>>f /" /T X? 


397 


KEYSTOML 








i 










f i 


/ | 1 |?0£034-60t 


PJNK R5LL 








JZ 




! ! 










/3 






\zo<403-03l 


scReuSsSoc.ttD.CAr cad 












\Z0C4IZ-65I 


SCZEW, SOC UP. CAP CAD 








/s 


) I 




20L>m-032 


SCREW^SOC WD^, CAP, BLK 








/£ 


1 

1 














/7 


— 1 - 
1 














IS 


/! 




205076 


COMUECTOR ( 5 r/A/J 


03-09 -J 05 Z, 


M0LEK 




19 


4\ 




Zo5o/5 


TEKMlhlAL.PM \093p/A F (jUEl) 


0Z-O9- ///£ 






\/9a. 


AIT\ 




ZoSo/6 




OZ-09-iU 8 


mux 





5043 CDP 



stc-f'ra ducts 



3L 



PARTS LIST 



CODE IDENT. 

32274 



REV. 



TJTLE 



^/zr PROTECT SUJJTCH AS5€M5LY 



PWN^ flaggy 



DATE '75 



APPROVAL 



E.C.O. NO. 


DATE 


ISOD 





SHEET 
OF SHEETS 



ITEM 



QUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



to 46 



108+15-01} 



7 / $ /-I 



ALPMfk 



? i 



II 



Z /Oj09 



HIX- l/sUL 



icq/rally 



13 

z± 

15 



ALHE 5)V E ^ 5 CREW _0-JK 



221 



F30-J8 



Lbcri re. 



5043 CC. 




MODEL /OOX 



PARTS LIST 



TITLE 



A C 7 UA TOR MO D. 



OWN £, boo oy 



OAit/./t)-7S 



CODE IDENX 

32274 



APPROVAL 



PL /3/OOt>-40a 



E.C.O. NO. 

/o 14 



DATE 

2-/6-75 



REV. 

C 



SHEET / 
Of / SHEETS 





QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


ITEM 








/ 


/ 






2/02/4 


ACTUATO&, SW/TC/S 


JV-2L 


MICRO-SW/M 



























































































































































































































































































































































5043 CDP 



r — 








REV 


1 Data : .« Pre iucta 


MOPti. jook PARTS L,ST 


32274 


e 



7i?l£ 



SOL£/JO/D 7>IUAJG£K MOP. 



APPROVAL 



E.C.O. NO. 


DATE 






lo 1 S~ 





SHEET / 

OF / SHEETS 



ITEM 


QUANTITY 

1 1 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


/ 


/ 


\ 




Zl/ 06 / 


SOLEklOJV 




MCKQ MUCH 




z 






































i" 






208500-SQl 




8 MW& C 0ZO J 


DUCOMMVK) 




5 


























209999-016 


SoLvefk, 5/li/£A -soft 




All/" *T" a *f 

ALLSTATE 






\ 






169999-017 


DOZALL FWK 




ALLfTA T£ 




\ 








































































































- 



































































































































5043 CDP 



D:*c 



MODEL 10 OX 



PARTS LIST 



t ¥iam nn ■ in ■» i —~m~*~mmm 

TITLE 

HEAD ASSEMBLY - %%VJ>\ 



DATE c/L/'Vi 



CODE (DENT. 

32274 



APPROVAL 



■ ooT 
PL 1 3ioo7-oo2. 

003 



E.C.O. NO. 


DATE 


EcR. 


%1-lZIH 


ton 



SHEET J 
OF 2. SHEETS 



St 

| ITEM 


} QUA HI 17 Y 


C IPHER 
PART NO. 


DESCRIPTION 


VENDOR OR 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


'!' 


1 


/ 


73I607-/0O 


MOUNT- HEAD 




CIPHER 




2. 


} 


I 


/ 


T3I902-80O 


POST- HEAD SHIELD 




CIPHER 






I 


1 

_ 


/ 


\mn-5QO 


PLATE ASS V- HH/GE 





CIPHER 


















/ 

4 


/ 


/ 


731007-500 


SPRUNG -HEAD SHIELD 




CIPHER 




u 


/ 


/ 


/ 


H0M-2DO 


SHIM- HEAD 




CIPHER 




7 


J 


/ 


/ 


112003-ioOO 


SCREW -AZIMUTH ADJUST 




CIPHER 




o 


i 




19^001-200 


HEAD-7TK DUAL GAP 




CIPHER 




Q 




.... ... 














in 












i 
























11 


2 


2 


Z 




SCREtil- FLhJ HEAD) PHIL )I00 0 








13 


I 


/ 
/ 


1 

T 




SCREW-FLAT HEAD, PHli } tbO* 








/4 


1 




RING- - KETA/NINb 


DlUO IcrlU 


~TPi I a Or* 

1 AL//./TC. 




ts 


1 


/ 


i 


2<&903-otf2 


screw- socket set 


4-40 < 3/ 16 






16 


















17 


1 


/ 


i 


7Q5002 


PlltGRM/E \M DIA. ){3A 


GE2-OC2-37S-IZ 


GPCORP. 




IS 





































REV. I 

H 



Dr.^-Froc"-ci3 



PARTS LIST 



CODE IDENT. 

32274 



PLI3I001 OOl- 

O 03 



TITLE 



- / C17K ) 
HEAD ASSEMB LY ~ |^ £ 



dwn rfi K. 



in 



DATE 7/lLni'r'] 



APPROVAL 



E.C.O. NO. 

EcR. 
|Oll 



DATE 



SHEET 2. 
OF 2- SHEETS 



ITEM 



QUANTS TY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR OR 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



H£A0-9TK DUAL GAP RE 



CIPHER, 



2o 



7.1 



22 



AR Af?AR 



SCREW LOCK. 



2Zl 



LOCT/TECORR 



«? !!*•» y 

^'^'S v I a' mm/ it 

Data it Products 



PARTS LIST 



CODE IDENT. 

32274 



PL 131017-500 



REV. 

D 



TITLE 



FLATS ASSY - H/hJGE 

["QUANTITY 



APPROVAL 

3 



E.C.O. NO. 


DATE 






jo©6 





SHEET / 
OF / SHEETS 



ITEM 



CJPHER 
PAJ?T NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



H/A/GE PL A T£ 



CIPHER 



79900^-dOC CKOSS FEED SHIELD 



CIPHER 



2O9990-0S4 



CONTACT CEMENT 



ELMER. 5 



30RVEUS 



5043 CDP 



%mmmmmmmm 

TIT l« 



Dnta u Predicts 



PARTS LIST 



CODE IDENT. 

32274 



?V 13 1 008-000 



REV. 

6 



■t 



COMPLIANCE AIM XejAACTon ASSY 



APPROVAL 

//a 



E.C.O. NO. 



DATE 



SHEET y 
OF£ SHEETS 



ITEM 


QUANTITY 


CIPHER 

DA BT (SdO 


DESCRIPTION 


VENDOR NO. 
SPEC NO 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 








/ 
1 


/ 






73//>/)i?--//)/} 
/j/C/Uo ftsU 


A/~ kl £ T 

D K»r{ A» C- / 




L~ / ' rf C. rs 




p 


/ 








/*aPAAIP 










/ 






Til nn& -/cm 


c /* psi Is i -J w 








4 




































K> 


/ 








>1 ^* SlifAe hAfSTAP — JfiPPA/f 
/L C - Lsc /f /v ivlul uf>k /OA/ A* 








/ 




















2 








SIaJITSU GPfiT 9 APhA 






^flS ^ *m* f 1 


a 


















\ 


2 






PO Sd3 4 


7? DLL 7>/AJ 


/)^3 V x 5 LG 

0\f * *f **** l* \3f 


(mm ✓ ' V ^ 




// 


















/ c 










SCP£La/ 'PAjJ JJfi 7*W/L/PS 


























14- 










\/vHsfi C/x t-^o 'v. / AS / c 'W^ 4. 








J5 


z 










w ■/£ / /MO 


JP/2/TkA J F7Z 






4 








SCREW S/AJ£>£iL MP SLottV 


ZO~3Z x 


























5 






20$0i$ 


ttMiML 7/fJ .09, PU. F(a**l) 


0Z-Q5-III6 









#r 










OZ-09 - JUS 


Mote* 


i 


/9 


.2 






ZO5073 


coajaj£ctoR; Block 3 ?//J 


C3-Q9-/0JZ* 







5043 CDF 



Cr 



Dtita is Products 







CODE IDENT. 


W 1 31 008-000 


REV. 


AfoPtC /OCX 


PARTS LIST 


32274 









TITLE 



CdtfPL/A'jCE AR.M K€TX.ACTOR A55 V 



DATE/-/* '7$ 



APPROVAL 



E.C.O. NO. 


DATE 











SHEET 2. 
OF SHEETS 



ITEM 


QUANT 

i 


iTY I CIPHER 
PART NO. 


DESCRIPTION 


i ~ ~ 

VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


£0 


/! 


\ziOZZ9Z00 


£7.//* CABLC 'SLACK 










r ' 

k> 






208415 Oil 


H/lUe, STfiD, ZZM^ IK.PVC, WH7 


7/51-1 


ALPHA 




zz 


(& 






si 1 S\ SI S* 1 


TUBING 




/CO ZALLY 




23 


L 
6 






ZlucCi'ztlD 


TV- K>4 P 




T $.3 






AK 






209990-011 




2ZZ 


LOCTITC Co*f 




25 


















£6 


















Z7 


Xr 
L F 






r30-0// 






CIPHER 




zs 


At? 

AK 








LU BMP LATE 




WALSCO 
















■ 


























































• 
























































































































: : 







5043 CD? 



wiprror 

Mai Products 


PAPTC IKT HI OPEL 

LlDl <?sx&/oox 


CODE IDENT. 

r\ f\ mm 9 Jk 

32 274 


-CO / 


REV. 

0? 


REEL HUB ASSEMBLY 


»*"3 30-7C 


APPROVAL 

7*096 


E.C.O. NO. 

/960 


DATE 


SHEET / 
OF / SHEETS 



ITEM 




ITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


/ 


/ 






73/9/0-10/ 

* mm** ¥ *r m %ar § mr 9 


BASE KEEL HUB 

mmr m* ■ wr mm* ^ « ^ Vm mm mm 9 V mr 9mw 




C/P//ER 




# 








731910- 1 01 

w mw v *w * mw f mr mm* 


BASE KEEL HUB 

^mf r * w mm j r> mm mm mm w » mm mmr 




CIPHER 




2 


i 
/ 






731 910 "200 


CAP REEL HUB 

w 9 9 y C ^ ^» 1mm \mmm 9 9 mr mr 




C/PHER 






/ 






73/922-500 


LOCK, REEL HUB 




CtPH£K 






/ 






73/922-200 


ADJUSTABLE SPACER ZEE L HUB 




C 1 PHER 






j 

/ 






7/00/0-400 


COMPRESS/OA) R/NG 




C/PH6R 




6 


















7 


2 


2 




73/0/3-400 


PIN REEL HUB 




C/PHE7Z 

mmW * 9 9 9 ^» * ^ 




a 


















3 


/ 


> 

/ 




2O66O4-062 

mm ^m mm* mr 1 w 


S CAE 10 SOC MP , 37K/ 3LK 

mr ' ^ «p * mr *r ^» * I J <«r r r ▼ . mmr mm % m 


6-32 X l/4 

^m* %w mm ■ 9 w 






IO 


1 


1 




20^/0-072 


SCREW, SOC SEL K//RL CUP PT3LK 


6-32 x s /6 






II 


/ 


1 




207 604-08 1 


RAV/O PATTERN HEX 


-3Z- 






IZ. 


















13 


















14 


2 


<* 

c 




206612-03Z 


SCREW, SOC HP CAPj BL£. 

mw W » ^ F ^ &t mm- mm* f*m mmr j ~m W ^ mmr mm ■ w 


6-32 * 3/4 

*m* mw mm * r ^ 1 f 9 






15 


2 


2 






SCReu/^ SOC /4V, SEt 3LK. 








/£ 


















17 


,1* 


AK 




209999-031 


STP L08RICAAIT 








18 


iif 


At 




209990-075 


VI3RA-T/TE 


VC 3 


NY-LOK 




W6 




m 




600/03-100 


PROCEDURE 




C/PHER 





5043 XJ>P 



Csphsr model too x PARTS LIST 

Data & Products 


:ODE IDENT. REV. 
32274 *\./3/a/Z-*0O A 


TITU 7?<oaA. ^/Wr 45S V 




APPROVAL E.C.O.NO. DATE SHEET / 

^f/ fi. " W/-XS/74 OF / SHEETS 


ITEM 


* QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


-/ 




/ 


/ 


-h 


7J/0/2-70 1 


JiKM -7?0O& f7AY 








z 

4- — 


/ 






73/0/Z-70 2- 


poo* STA^ 








s 


/ 






73/012-800 










r 


















5 




































7 


















3 


J 






Z/o7od 


7?/ 1/£ r - TO SOLA & 






> 


? 


















A? 


J_ 






2O740Z'0l\ 


IaJA 5/Q€/L FLAT 


/ 




































— » 




































































































































« 

1 











5043 CD? 



iphsr 

Dsla i Product* 



PARTS LIST 



CODE IDENT. 

32274 



PI 1 3 /0/4-dOO 



REV. 



TITll 




A^»ROVAL 






DATE 


SHEET y 


ReeL MOTOR ASSEMBLY 


DATE^ ~5~75 








OF / SHEETS 



ITEM 



QUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



799001-900 



motor, z4Voc.?em. mag.** 



CIPHER 



ZOS073 



CONN£CTOR "BLOCK ,3 PIN 



01-0$ - 1 032 



ZOSOI5 



T€KMIHM.7IU .09) PU F feet) 



OZ-09-IIIG 



Mote* 



€>aLAl7\ 

7_ 
8_ 

IO 



205OIG 



2ID2Z9-523 



TeiMiHAL .091 F (loose) OZ-09 -ZDS 



TV-frA P 



MOL£% 



T$3 



5043 CDP 



z 



Ti 



OfJ'u* I irfO-i-JCtS 



MOO£L /OO X 



PARTS LIST 



TLE 



^/iT ASSEMBLY. FLAS7/C 



DAT I 



CODE IDENT. 

322741 



APPROVAL 



REV. 



E.CO. NO. 


DATE 







SHEET y 
OF / SHEETS 



ITEM 


■SO) 


ANT 


ITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


/ 


) 






731001 -301 


POST VOOR SMOKE 












/ 




73I00I-30Z 


POST DOOR CL£AR 








3 


















4 


2 


2 




799003-800 


Hinge 




CIPHER 












































/^a? 7^/^ Poly 


5 A- !/8*- 3 Xl, 


AKLOhJ 




61 ! 














7 |Z 


2 






SCREW dUHoU UV SOC 26 K 


4-40 x \/? 






3 2 


2 




2/OZ/O 


H£LI ~ COIL 








5| 




— 






























A3 


2 


2 




751 014 -600 


PLATE NUT 




C/PH£R 






















7/ 




Z 




Z07408-OZ.I 


WASAER.FLA7\CAD > SA7. 0. 5 

/ ' / r ■ , - T • - - ■ 








/2 


f 


4 














/3 


1 


1 




731320-900 










/* 


2 


z 






WASHER } FIBER. 




H.H. SMITH 




15 


2 


2 




2052C2 


/"Z^fS, LOCKIHG FASTENS* 








16 


2 


2 




205ZC3> 


SLELVE, LOCKING FAST£N£R 


SmFS ~0A BK 


DEL ROM 





50*3 CDP 



Oa.a J Products 



MdV£L /OO X 



PARTS LIST 



COPE IDENT. 

32274 



PL 13/015-800 



REY. 

4 



iitu cAffrAAl MOTOR ASSY 
C /AJTEMCUAtJ££A-BL£) 



DWN£ Bofivf 


APPROVAL 


ECO. NO. 


DATf 





SHEET / 
OF I SHEETS 



EM 



QUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



A/OT£ : OS£ £/TM£A /r^M 



/ OK / 



AT ASSeMBL 



I3I0I5-0OI 



CAPSTAN MOTOTi ASSy 



L 



CAPSTAN MOTOR ASSY 



CtPU£R 



mm 



5043 CDP 















r. :«* •- 1' x ^ 
D«ifi«Prcdurts 




PARTS LIST 


CODE IDENT. 




REV. 

H 



TITLE 



-£ 75 J? S 



dwn<£ gappy 


APPROVAL 


E.C.O. 


NO. 


DATE 


SHEET 1 




0 


/ ^ 2. 


3 




OF 1 SHEETS 



ITEM 


QUANT5TY 


CiPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 






/ 


■,r 




799O0Z-440 


MOTOR 








Z 


-fr 




79966Z-ZOO 


MOTOK 




C/PH£R 




3 


z 






ZO£073 




63'69-/0?Z 




J 8 .J 9 


4 




































8 

1 ^ 


5 


cr 
D 




ZOSOI 5 


n£A4tti4L> 7W .093 P/A F 


az-09-IU6 


Mate* 






ACT 


Ail 






rfRMUALflU <493 PM {(loo**) 


oz-os-iua 






r 1 


















IK> 




Z/0ZZ9-5Z3 


TY-R.AP 


TY3-ZSM 


T43 




3 


r 










U/K - 3/(6 UL 


ICO KAU* 




io 


















II 






1 


799D07-ZOO 


MOTOR. 








IZ 




r— 














15 






1 


/3/0I4-74O 










14 






1 




MOTOZ, MAKAless ASSY 




eir/ieR. 
























- 







































































5043 CDP 



fa CM 



MODEL /ADX PARTS LIST 



f ! T L I 



hi 274 if 1 f3/d,£i ~~ m I f j 



TA£H HARNESS ASSY 



jpWN RRM [ APPROVAL TlCO. K ? o7T DATS J / 
[DAT€//4^-7yi -V r^Q ]/3/J r^ 7 ^"j0F/ 5H££Tf 



QUANTITY 



T 



j £ / 

— ..... 



CIPHER 
PART NO. 



l u 



— t 

z 



■4 



\Z6SCtS 

i 

\z650lb 



DESCRIPTION 



WIRE, J Ad, TWIST SHLD ZldA 



CAN NECTAR 



TERMINAL 



116*17 



TUBING^ ZHX/NK 3//£ LD. 



!ZD_3 1 60-02.2. j PVC rUfclMC^ Z£AW£, 



VENDOR NO. I VENDOR OR j ZlTZZZl'lC* ? 
SPEC. 1 SPECI FICATION | DESIGNA TOR ^ | 



2^/ 



ALPHA 



63-41-1632- \M6LEX 



J8 



AZ-0 i-m& 



HI*- 3//£-UL\ ICO RALLY ! 



2J0SSS-/D2Z TF/tM/AJ/tL 



YYt-\bS/ZL ! ALP RR 
U- - 



<Al/J/l/g$>W0ff7H 



I 

I — 



~1 



5043 



MODEL /4D X PARTS LIST 



' 32274jPl/-?/^-5^ B 



jE.C.R. NO. | "dATC [sHEtTj 



mil 



MATAR HARNESS ASSY 



W4HRRM 



APPROVAL 



1 GUANTHY 


CIPHER 

PAST NO. 

rasrrr : l ;::„^ 


DESCRIPTION 


VENDOR NO. J VENDOR OR 
SPEC. NO. | SPECIFICATION 


REF£f??NCS j 
DESI-NATQft 1 

W ft* i W 1 W 1*4 fc , 


/ ] / 

J 


1™ 




C- L-J — 7 t_J / _} 


rANNF/ 0 ~T~A £? 




M6LEX 


Z_/ 7 j 








O ✓> /~" y\ //— 


TERMINAL, D/A f CHAIN 




AAdLEX 




— i — 


_ — _ 




ZDEAI6> 


TERMINAL; .013 D/rf, 




MALE* 






Zoo Tab c)\5 


STffrf/\f£}wpi&$y,tjl8AW£j RED 




ALPHA 








r — 1 






7/SS-2. 


ALPHA 




5 


z 








TE/\M/NRL /£ - 2 2 G> 


ZdJAZH-N-TZ 




-™ | 

f 








HI* - Vtb-LiL 


ICO K ALL Y 




. 





























" 


— . 










, 








■ 








































. 













































































# ALTERA/ATE FART 









5043 CDP 



AIOD£~L /OQX 



PARTS LIST 



CODE IDENT. 

32274 



PLI31OI&-4-00 



REV. 

4 



TITLE 



DW 



APPROVAL 



E.C.O. NO. 


DATE 


/o ¥S 





SHEET I 



IVEM 


QUANT 


ITY 
r*— 


/" I nu r n 
C IPH t R 

PART NO. 


DESCRIPTION 


VtNDOR NO. 

SPEC. NO. 


ucunnn ad 
VcNDVlR OK 

SPECIFICATION 


DtECDCIMrt 

DESIGNATOR 


1 


| 
1 






lZltoO6>-ZO0 


PiN 








z 


















3 


















4 


















5 


























EI0ZOO 


"POSH "RiNG 








T 


















1 6 




































/o 








i 


- 






(1 


— 














12 








i 








13 


















14 


















15 






























• 






n 


















18 


















19 


















20 



















5043 CD 



PARTS LIST 



TiTLE 

r/A/& 3/lACK£T ASSY 



CODE IDENT. 

32274 



j^PROVAl 



E.C.O. NO. 


DATE 






)o7& 





REV. 

& 



SHEET / 
OF / SHEETS 



ITEM 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICAT ION 


REFERENCE 
DESIGNATOR 






f 


/ 








MAOhJT 1 At 7ii?AftKT//)UJC2 




< — - / r ri C f\ 


— — — • 1 \. • —3 




















< . 


/ 


/ 






Ly is 1 1/ C C L//\J If ^C>r(/ 






























/ 


















































V 
























































































































































































































... 



















5043 COP 



I Cipher 



TITLE 




APPROVAL 


i.C.O. NO. 

COL 


DATZ 


SHEET J 


POSfit 3AK Y -ARM ttmcr 


date ^-75 




it?2o 


2-/t- 7S~ 


Of 1 SHEETS 



D«t* 1 Product* 



Mo Dec /a ox 



PARTS LIST 



CODE IDENT. 

32274 



REV. 



ITEM 



QUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIE ICATION 



REFERENCE 
DESIGNATOR 



73/008-500 



PUSH BAR -ARM "RGTRAC T 



CIPHER 



73I007-90Q ROLLER P/U^ARM RETRACTOR 



C/PtiETR 



ZIOO4I-04S S/>AC£R y A/YLOK/ 



AM ATOM 



7 



73/008-800 



PUSH P/kl; ARM RETRACTOR 



C/PHETR 



8 



SCREW, PAN MD t PHIL 



£-JZx 1/4 



JO 



204605-011 SCREti \ PAN MP. PHIL 



6-3Z x. S/\ 6 



207605-02 \ 



WA SH£R , FLAT 



13 



207602-011 



WASHER, 3PL/T LOCK 



5043 C^ 



t 



DatalProducts 


COOE IOENT 

PART^ 1 I^T 100-7/1 


PL 131037-400 


TITLE 

COMPLIANCE ARM BUMPER ASSEMBLY 


SH l OFi 


REV 

A 


OWN K. MILLER 




NEXT ASSY 


LTR 


DESCRIPTION 


DWN 


DATE 


APP 


DATE 


CHK 


















N/C 


















APP 


















APP 






















































PRODUCTION RELEASE 


































ITEM 


QTY 


CIPHER NO. 


DESCRIPTION 


VENDOR NO. 


VENDOR 


REFERENCE DESIG. 


1 
2 
3 

A 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

■ 


1 
i 

X 

1 
1 


731037-300 
731037-100 

206412-011 
207403-011 


BUMPER BLOCK - MACHINING 
"RTTMPFR PAD 

SCREW, PAN HD, PHIL, CAD. 
WASHER, SPLIT LOCK, CAD. 


4-40 x 3/4 
# 4 


CIPHER 
fTPHFR 





5051 COP 



Cipher 

Date (Products 


CODE IOENT 

PARTS LIST 32274 


PL 131038-001 


TITLE 

HEAD ASSEMBLY - 9 TRACK 


SH i OF i 


REV 


OWN K. MILLER 


DATE 

/0-/7-7S 


NEXT ASSY 


i -I- D 

LTR 


DESCRIPTION 


DWN 


DATE 


APP 


DATE 


CHK t?- : < 


spss -it: 


l"^J oo o— oo 7 


A 














i 




o 


Iz C O ' ^-^->^> 










APP 












7-?/-'4> 


ft® 




A DP 






7> 








MA 


9-fyn 






































PRODUCTION RELEASE 



































ITEM 



QTY 


CIPHER NO. 


DESCRIPTION 


VENDOR NO. 


VENDOR 


1 


799008-301 


RECORD HEAD, 9TK , SINGLE GAP 




CIPHER 


1 


710006-200 


HEAD SHIM 




CIPHER 


1 


713008-600 


HEAD MOUNT 




CIPHER 


1 


713003-600 


SCREW, AZIMUTH ADJUST 




CIPHER 


1 


710500-501 


CLAMP - CONNECTOR (NATURAL) 




CIPHER 


1 


710500-503 


CLAMP - CONNECTOR (WHT) 




CIPHER 


29 


205027 


TERMINAL, RECEPT, CRIMP 


85967-1 


AMP 


1 


205120 


CONNECTOR HOUSING 30 PIN 


1-86262-1 


AMP 


16" 


209100-302 


TUBING, PVC, BLACK 


PVC-105-5/16-2 


-ALPHA 


AR 


209990-071 


SUPERBONDER 


04E 


LOCTITE CORP 


2 


206404-021 


SCREW, FLAT HD , PHIL 100 , CAD 


4-40 xl/4 




AR 


209990-072 


LOCTITE, SCREWLOCK 


222 


LOCTITE CORP 



REFERENCE DESIG 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

14 
15 
16 
17 
18 



(UL SURFACE MARKING 
REQUIRED) 



5051 



Cipher 



PARTS LIST 



COOE IOENT 

32274 



TITLE 



OPTION LIST - MODEL 100X 



PL 



131100-000 



SH 



OF 



REV 

K 



DWN 



DAT 

LIS 



NEXT ASSY 



LTR 



DESCRIPTION 



DWN 



DATE 



APP 



DATE 



CHK 



K 



N/C 



APP 



APP 



PRODUCTION 

C £ B 



RELEASE 



ITEM 



QTY 



CIPHER NO. 



DESCRIPTION 



VENDOR NO. 



VENDOR 



REFERENCE DESIG 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



131522-000 
131001-100 

131001- 200 

131002- 000 

131003- 000 
731001-900 
131022-500 
131019-100 
131009-001 
131009-002 



OPTIONS AVAILABLE FOR MODEL 100:[ 

SUBSTITUTION P/L 150 IPS 
HINGE BLOCK ASSY RH HINGE 
HDWR PKG, R.H. HINGING 
SUBSTITUTION P/L R.H. HINGING 
DUST DOOR ASSY 
FILLER STRIP 

SUBSTITUTION P/L, FIXED COVER 
100X MTG EXTENDER KIT 
DUST DOOR INTERLOCK ASSY 
DUST DOOR INTERLOCK ASSY WITH/ 
SERVICE OVERRIDE SWITCH 



CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 



5051 



CDP 



-mer 

Date iiJ-roducis 



Move*- /oo:i 



PARTS LIST 



T,7t£ CABLC ~ 7>au;k~K SOARD TO 

COUrROL/SfXVO SOAKV^ J/5 TO J /4 

I 



CODE IDENT. 

32274 



PL 13 /SOS- 000 



dwn^t -goaty 


APPROVAL 


E.C.O. NO. 

/<?J7 


DATE 

2 -/i-7r 


DATE /-ZO-75 



REV. 



SHEET / 
OIF / SHEETS 



ITEM 



QUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



/ 



Z05O7I 



CONfiJZCro*. 7LUG /£ Pi hi 



03-O9-IISI 



MOLGX 



J/4 y J/5 



30 



205015 



T£Zfi1MAl. ,093DJA F (loosed 



Mocerx 



3i ALT 



Z050l€> 



OZ-09-III& 



M0L£K 



4 



5 24 



Z08405M 



2I0ZZ9SZ5 



wine stkv, is Am, i % pvc^trr 



7155-1 



ryff-z ? m 



ALMA 



T4 3 



5043 C! 




Products 



PARTS LIST 



CODE IDENT. 

32274 ! 



REV. 

F 



1,715 CA FL£ AS $Y- R£AU~ WRITS 20A*1) TO 

Control servo board jy to jzo 



DATE /-ZO'7S 



APPROVAL 



E.C.O. NO. 


DATE 











SHEET J 
OF / SHEETS 



| QUANTITY 
ITEMj j — ~y 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


/ 


Z 






h 








7 7 JZO 


2 


















3 


14 






loSol 5 


TERM /NAL Q93D/A F {rcel) 


01-69- II 1 G 






3 cL 


ALT 






20 SO/ 6 

Cv> <mr # ^/ 


TERMINAL .09 3 PJA F (loose) 


0Z~O9~IH8 

\m f ^ v./ » >^ 


MOLEX 

f t fc* W 






















5 








10846*7-011 




7/5 5-/ 






& 


















7 


5 








TY-RAV 




7«£ 5 





























































































































































































































5043 CD i? 



Ciphar 

taut Products 



M0D£L /OOK 



PARTS LIST 



CODE IDENT. 

32274 



_ cot 
PL / 7/ '507-0*> £ 

OO 3 



REV. 



TITLE 



DWN<£ 


APPROVAL 

/0 


E.C.O. NO. 

y ^3 


DATE 


DATE l~Zh75 



SHEET / 
OF 3 SHEETS 



ITEM 



00/ 



QUANTITY 



PC I 003 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



/ 



I 



i 



73/507-/OO 



TRANSFORMER 



205071 



COM VECTOR Jl£CEPT. i JS P/H 



05-O9-J/5/ 



Mo'i.ex 



J/6 



205065 



COAJhJECTOR PLUG 6 PJtJ 



03-09-2062 



P/9 



IS 



15 



15 



2050/5 



TOWMALM '.093VJA F (X££ri) 



oa-09-Ut£ 



mol/tx 



6* 



ALT ACT 



ALT 2050 1 e 



TFXMMA L, P/tJ -093 VIA F (LOOSE ) 



OZ'09-1118 



7 



2050/4- 



r£MltiAl?lU.093T)lk M (Xttt) 



OZ-09-Z//6 



Atotex 



7a. 



ALT MILT 



Z/0531 



TSMItfAlfllt .093 D/A M (lOOSC) 



OZ-09-ZH8 



MOL€X 



e 



I CO //Z ALLY 



2/04-17 



TUB I /JO j SHKiUk 



5043 CDP 



I 



Cipher 

Data I Products 



PARTS LIST 



CODE IDENT. 

32274 



0O4 

PL/ '3/507-06 5 

0O€> 



REV. 



TITLE 



T£AHSF0*M£& ASS? Q/Sv) 



date y^/-75 



APPROVAL 

m 



E.CO. NO. 



DATE 



SHEET 2. 
OF SHEETS 



ITEM 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 'NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENC E 
DESIGNATOR 


004 


MS 


006 


/ 


1 


1 


1 


73/507-/OO 


TRAUSF6RMFK 








2 




























. . . _ . . . ... . v . . ........ 










1 


1 


) 


2.05071 


COAJJU ECTOR ZECEPT. 1 J5 P/M 




MOL£X 


J /G 


5 


1 


1 


1 


205065 


COAItJECTOR PLUG € PJAJ 




MOCCK 


P/9 




IS 


IS 


15 


2050/5 


T6KMMAL.WJ .M3VIA F (xeetl) 


0Z-03-ni£ 


MOL/FX 






ALT 


Ml 


ALT 


205OI 6 


TSKM/HA L, P/U -095 VIA F (LOOSE ) 




VOLS' X 




7 


G 


<S 


& 


2050/4- 


r£RMM4\?M.093VIA M (ZEEl) 


OZ-09-ZII<o 


Mo LEX 




7* 


ALT 


in 


iLT 


Z/0521 


TSZMIMALJIU .091VIA M (LOOSE) 




MOLFX 




8 


















9 


z' 


i 


z' 


2/04-17 


TV8/*JG J SA>X/A//e. 




ico/rally 
































..... . . .... . _ . _. — 






















j 

















































































































5043 C DP 



Data i Product"! 



PARTS LIST 



CODE IDENT. 

32274 



CO 7 

PL /3/507-W8 



REV. 

F 



TITLE 



DWN<£ 



DATE l-ZJ-75 



APPROVAL 

bib 



E.C.O. NO. 



DATE 



SHEET 3 
OF SHEETS 



ITEM 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 




008 




/ 


1 


1 




731507-IQO 


TRA USFORMEK 








2 


















3 




















1 


1 




205071 


CO/J VECTOR KECEPT. /5 F/M 


03-09-// 5/ 


MOL£X 


J /€ 


5 


1 


1 




205065 


COAJAJECTOR PLUG G 7>/d 


03-09-2062 


MO LET K 


P/9 


6 


IS 


IS 




2050/5 


TEKMMAL P/Ji/ .093 VIA F (XEEL ) 


0Z-09-hl£ 


NOL/fX 




6a 


ALT 


417 




205OIG 


TFXM/ttALPtti -093 PI A F (LOOSE) 


OZ-09-III8 


MOCETK 




i 7 


G 


& 




2050/4 


r£RMlH4l PM, 093 VI A M (KEEL.) 


02-09- Z//6 


AtOLFX 

w g 




7a 


ALT 


ALT 




210531 


TERMINAL ?IU .093 VI A M (lOOSE) 


0Z-O9- Zt 1 8 


MOL£X 
























z' 


l' 




2/04-1 7 


TUB//JG SH/UMk 


L/JK - 


ico /jzally 







































































































































































5043 CDI 



Cipher parts list 

Dsis I Products MO D CC /O O X 


:ODEIDENT. REV. 

32274 PII3I5OS-00I D 


TIT 15 

POUJER g F/LTEK 3AACKE7 ASSY 


DAT! 


APPROVAL E.C.O. NO. DAT! SHEET / 

/5"^ ^ OF SHEETS 


1 QUANT 


ITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


/ 


1 

/ 






/J (DUO lUl 


X/ IS.** w /V C / 




C^. / r rf C* /n 






/ 












d IPHER- 




3 


/ 






79900^-101 


FILTER- EM) SAMP 




CIPf-l ER 






/ 








COA/A/ECTdX T^ECEPT S ^/A/ 


03-09-/031 


AfOLEX 

W W mm' » 




£ 


1 






r \ m ~m w X>J 


COAJA/ECTOR KECEPT <£> J*Jkl 




/ v f 4> C /\ 






9 








TEKMIUAL P/AJ .093 VIA F/tEELi 




MOLEX 






AIT 

—* 






C * s*~s t o 


TtLRM jMA L PJ/J .09 ZD 1 A F(lqq$£ ) 








7 


i 








FUSE S/O-BIO 


3I3& 2 5 


y ITTEl FUSE 


F 1 


<3 


i 








/ C/ ^ C r/C/w (fC IS 


Q*t CmLS 1 Cm 




X Fl 


! ^ 


i 












3ELDEKI 

tJS W> *r w * 






i 








STfcAIM RELIEF 








// 


i 








REM Snc Un CAT STL CA T> 


w ■/ c /net 






/2 








£CRF\jJ S/Of LID CAP <T/ CAD 








13 


3 1 




/I J 3 J/) -700 


STAJJDrtFF JjJ/JGED 

*mJ f A-i P* ^ Ls * t j ~ / W w 




CtPi-iER 




14 


i 














IS 








2IOS5S-0K 


TEKMlHALjfULL IMSUL 


BO 530 OF 


HOiUUGSWORTH 




16 


2 






Z\bS£S-bZ5 


TEUM INAL y 






El 


17 


Z 






Z0760S'OZ\ 


H/ASHEK; FLAT 








IS 


) 






2OZ0OA 


V/ODe KECTIFIER 


MPA-980-l 


MOTOROLA 


CRZ 


13 



















5043 CDP 



▼ 



! jp» ^f"i p* 
Dstf u Products 







CODE IDENT. 




REV. 


Pi 

MO P^L. /OOK 


LDTC 1 ICY 


' 32274 


rL/j/ D(Jo OU i 


D 



TITLE 




APPROVAL 




E.C.O. NO. 


DAT! 


SHEET 2 


FOtA/ER # P/iTeR BRACKET ASSY 


DATE /-/?-75 






2 -/*'- ? " 


OF SHEETS 



,TEM i3£7r 



QUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



20 



/6 



2O840S-0/I 



7/ff-J 



ALPHA 



Zl 



'4 

23! 



208405-0)1 



7/55-2 



A LP MA 



22 



131013-300 



JUMPER ASSY 



CIPH£K 



21 



206&05-OII 



SCZE*/, TAhJ HD TUIL , CAD 



24 



25 



8 



207602-01/ 



StREWj PAM HI>, PHIL, CAD 



WASHEKSn.IT LOCK 



26 



207C68 0ZI 



WASHtt, FLA7, SMALL PATT6A*) 



►ti.7 



WIRE, STRt^iaAW^IR,, nit, CRN 



7 l^i"-4 



P\LPHP> 



Z8 



331530-300 



SCUmAHC , Pi^B ASS X PWR SOP 



CIPUZH- 



29 



3<5 



6' 



a>04-)7 



ICO/XALCr 



5043 con 



tH;< 3 * Products 



M6DEL 



PARTS LIST 



CODE IDENT. 

" 32274 



PL / 3/0/ 3-300 



RtY. 

B 



TITLE 



JUMPER /JSS£M3tr 



DWN£ ^ppy 



DATE^-^jT 



APPROVAL 





DATE 


E^CONO. 


2 -/7«;y" 





SHEET / 
OF / SHEETS 



ITEM 


QUANTITY 


CIPHER 
PAST NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 









/ 


/ 






2/0575 


t www ^ r > W W» hm v f W V* \ 


QI5I3 -/ 






la. 


ALT 






205 OZ 3 


^/A/ y RECEPTACLE (zee L) 


350/89- 1 


/IMP 




Z 


















3 


1 






zw$>ozs 


TERMINAL LUG 


H.I88I S 


HOLUi/GSMtW 






















4 
































5 


Wis 




2684*/ 5 -01 1 


STKP ZZAm.lR.TVC Bil^ 


7/S/-Z 


ALPHA 





























































































































































































































C»J> 



\CODZ JGENlj 



. . - 001 f Vev. 1 

32274 j PL!3\503-ooz. A j 

■3>— — u p mii i 1 1 , JL»MWiMy»»Mi»«»»«wiM» [ n ii m i ti ll m j j 



; /f. j» 



MODEL 

\Ob X 



PARTS LIST 



T I T L f 



TRANSFORMER ASSY- IO0K «IF 




APPROVAL 



jf.C.O. NO. 



DATS 



OF 3 SHEETS 



1 ' loi 

WMf-y 

1 


J ANT 

2 


ITY 

3 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VZ.VDOR oa 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


1 


|, 


1 


1 


73-9008- ZOO 


TRAMS FORME R. 




C 1 P M E R. 




2. 
3 






i 



\ 
























1 


ZD^Ol 1 


CONNECTOR. RECEPT. /S P/N 


ft 5 -03- /m 


MOLE X 




1 


\ 




1 




CONNECTOR. P LU C? Co PIN 


G3.-03-ZO&Z- 


! 1 


t 


P i B 


JL 


\s 

ALT 

— 
ALT 


IS 

ALT 


15 

ALT 

i— — - 




TERM. PIKl . D3iDIA F (KEEL) 


DZ-D3- IMLd 


h 






20501 U 


TEKM. ?m .6 91 b>A F (LOOS 


OZ.-&3-IIIS 










z 


k 




TEKK\. PIN .031 btPv M (REEL) 


0Z-O3- ZMlo 




f 


ALT 


1 ' 1 

ALT 


Z\bS~Z\ 


TERM . PIN .031 DIA Kl (ibbSt) 


02-03- ~LW& 


MOLENt 




— j 








■ 














z 1 


2I0<H 7 


TUB IN SHRINK ~ - 


MIX- 3//l.'U'L 


\C0 / RALLV 














i 






















































* 
































































5042 COP 




100 X 



PARTS LIST 



32274 



- 004- I REV. 



PL)31S"03 -oos \ a 



TIT LI 

TRANSFORMER A5SV - 



I r S 



OWN 



DATE ^- 72-7r 



APPROVAl 



jLC.O. NO. 



DATE 



SHEET 2- 



OF 3 SHEETS j 



I QUANTITY 


CIPHER 
PART NO. 


■ 

DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


Vendor or j rsfssence j 

SPECIFICATION j DESIGNATOR j 


i 


1 










11 ■■ — 


3 






-— "■ • .■■«.-.<■.- ■ 










— 
1 

\ 

, — 
. — 

ALT 
Co 


i 


1 
1 












1 

|T" 
hr 

Pi 


,. — 

ZOiT 0 7 1 


CDWN£CT RE.C.EPT P1M 




MOLE K 


J 1 Lo 


1 


ZDS OLoS" 


CONNECT PlUC* h> P *N 




i 




r / -3 


IS* 






TERM ; PIN -D3^D/A F (REEL) 


02-03- /life 










TERM j PIN .03 3D»ft F (LDOSE) 


01-03-Mia 








G> 


(d 


ZasOl^ 


TERKl.Pm . 031 DIA M f R E EL) 










7d 


ALT 


ait j alt 


Z 1 DiT 3 \ 


TERM. PIN .033 bll\ M Q-*>*lO 




MOLE X 




* 

s 





















z 


Z' 






T\J E\Ht» SHRINK. 




I CD / KALLY 






































— 



























































































5043 CDP 



C* f F«v y% «n 
~ w .'• .* i i'wl 



MODEL 
10 OX 



PARTS LIST 



(CODS SOrMT. 

I 32274 



PL 1 3 iso xToL\ A I 



co. nb~ j t ATS | ? 

I 

10? 3 SHHETS 



mil 



TRANSFORMER AS£ N f - /ODX ; 4?IFS 



I QUANTITY 



PATENT -7A~ 



APPROVAL 



to 



7*^ 



CIPHER 
PAST NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR C5? EEFCRENC £ 

SPSCJF<CAT!OM ! DESIGNATOR 



t 



7 



41 l | i ( 



r 



"J 



ALT 



la. 



\ 



Z&SD1 I 



Alt 



Ml 
ALT 



t 

»2 05"DJ^ 



C0WNECT0R £X C EPT 



) iT PI N 



CONNECTOR. PLUk 



£d PIM 



TERM. P/N .0^3>bl& 



rexl 



TE-RVO PlKi .DS^blA F LOOSE. 



TE..RM PIN M 



REEL- 



1 ID 5*3 I 



TERM PIM .031 bib M LDOSEL 



C I PHE.PL 



MOLE X. 



03-03- Z.0kL 



02-03- Ml L> 



O2-03-I UB> 



02.-03-2-1* Lo 



P \3 



01-63- lltg j M6LEX. 



8 
3 



-lid *hi 



TUEING> 5HR1NKL 



HIX- "3/JL U L 



I CO /RALLN 



1 



- 



5043 cap 



DATE 


BYM 


REVISION RECORD 






A 
M 




no I I 


Vis 


R 


EC R. |o4i» 




>;? 


c 


EC* >*za 


lass 




D 


ECO /S"37 


EDEO 



FEMfXLE JkCKSCFsEW 
TU\5 END 




PGST 



ED 




CGNNECTbR 
2 PLCS 



FkKblDL 



REF 





TOLERANCES 

(EXCEPT AS NOTIDI 


* 1 








DECIMAL 


MODEL IOOX 


•CALK 

FULL 


DRAWN BY <zj Q. 1 

-2L±4: 

APPROVED BY v 




RELEASED 

■7 J & 1 * 

/ V 

, /..^> ' , 

L— < * 1 " 




''"ACTIONAL 


AfcfcPTER A S S Y- 
SiKiGrLE G>AP 3 TK 


ANOULAR 


UATI 


DRAWlNa NUMBER 

I3I.5<t&-000 


REV. 

D. 



fs" * ;< f j« 

CM -Ice'.-; 



PARTS LIST 



CODE I DENT. 

1 32274 I 



REV. 

PL l3/540-d(Xk D 



It 




APPROVAL 

■■ft 


E.C.O. NO. 


DATE 


SHEET / 


JtPAPTOR 45 5 Y -S/AJGU SAP 9TK 






/5.3 7 




OF ) SHEETS 



ITEM 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 






/ 


/ 


| r. 




731540-100 


r W O A Is A r 1 0 rs 




C / / /V c A 




*-> 
<C 


z 






205061-500 






M nil N*» NU l— 




-> 


30 






205030 GOO 


7^/0 ST A/IAD P f A* m ) 


<-> w -V I c» 


AMP 




4 




















5 


1 






20007/-m 








/A f 


<a 






! 










1 — | 






















































I 

i 

< 

i 




















































































































1 






















































i 

J 


— 
















i 

1 



5043 COS* 



Cipher 1 nzr, parts list 


CODE IDENT. 

32274 


91I3IG22-000 


REV. 


TITLE 

£ot /%oT assy 


oate i-zh?5 


APPROVAL 

:0J^ 


E.C.O. NO. 


DATE 


SHEET y 
Of 2. SHEETS 



:tem 


QUANTITY 


CIPHER 


DESCRIPTION 


VENDOR NO. 


VENDOR OR 


REFERENCE . 








PART NO. 


SPEC. NO. 


SPECIFICATION 


DESIGNATOR 


/ 


/ 






15I&ZZ-IDQ 


P/a/3 £OT/3or 




CIPHER 




z 


















3 


1 






73/0/2-/00 


U6HT 5U/£LD; TAP£ SENSOR. 




C/PMER 






2 






2UI3I 


VMOTO TKAUSISTOR 


T/L 73 


T. /. 




5 


I 








CAP, LAMP 


C3 P 


S ML LY ASSOC 






1 








LAMP ^fl&ED SELECTS!?" 


OL US' AS IS 


OS/WJO LAMP 






















. 7 


Z 






731617-800 


■ — y 1 








<§• 


1 







210/56-500 


BAS£, LAMP 




SHELCf ASSOC 




9 


1 






210229-523 


TY-RAP 


TYB-Z3M 






10 


















II 


z 






20a04~0l\ 


SCREW, PAN UP P///L CAD 


4 -40* A 






12 


2 






2074C3-0II 


WASHER LOCK CAD 


# 4- 




• 


13 


2 






2O7402-0Z 1 


WASIKR, FLAT 








14 


/2 






203415-01) 


WIRE.SIRV 2ZAWG IR ?VC WWT 


VIS)- I 


ACPWA 




15 


4' 






8/04-61 


TUBIA/Gj SWWJk 


H/X - y/jZrUL 


ICO ZILLi 




/£ 


4" 






2/04-/3 


TVBIN6 , 5HXWJC 




ICQ PALLY 




17 


















18 


4 








KiS, FJX COMP, (stlUTEo) //4«J* 


PCR07 
















7~& 1>eT£KM>U£D AT T/M£ O 









5043 COP 



Ciphsr 

Dais a rrotfucts 



PARTS LIST 



CODE IDENT. 

32274 



REV. 



TITLE 




APPROVAL 


E.C.O. NO. 

we 


DATE 


SHEET £ 




DATE/^/^5 




7-2.<W^ 


OF ^SHEETS 



ITEM 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 








/5 


5 






ZOSOj$ 


T€KMMA L , T/AJ X)93 VIA F (Met) 




MOL€X 






AU 






ZOSO/6 


T£RMlHAL i ?M .093 P/M F (loose) 


0Z-09-III 3 


MOLE* 




20 


1 






Z05O 76 


CONhl£CTOR 'BLOCK 5 7>/hJ 


03-09 -1052 


MOLE* 




2/ 


4" 






2085OO-Z98 


lA/'Ze, Solid zz 4uj& 


2.9 a 


ALPHA 






4Z 






2O999O~08i 


CEM£U7 y COM TACT 


ELM£R S 






23 




















Kf\ 




<OOOIO-CZ4> 


ASSY TKOCeDUlt EOT/BoT 








i 




















«r 






600/0)- 3co 


4PJofr+tc*jr 7>*.oceDvA.£ 




















- 






















































































































































i 


















1 



















5043 C 



9* 



Center 



PARTS Li ST 



CODE IDENT. 

* 32274 



91/31910-700 



REV. 



TITLE 



STAhJVQFF 4S$r - H/ti££V 



dwn^ Zappy 



DATE /-ZO-73 



APPROVAL 



E.C.O. NO. 


DATE 











SHEET / 
OF / SHEETS 



ITEM 



QUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



731310-900 



M/MGE - STANDOFF CLEVIS 



C/PU€R 



2 



731910-300 



HINGE - STANDOFF SlOTTZD 



C/PH£K 



3 



/ 



210569 



GKOOV- VI hi 



3 3L ALT 



20 $008-001 



ZOLL 7tM 



5Z-0lZ*(X>Z-0Z5O 



£5NA 



► 



5043 CDP 



▲ 



iTiTH 



PARTS LIST 



|CO0E ?0c NT. 

I 32274 



c k C ; / * 

PL )3l3Z0'3Dd A I 



LATCH ASSN"- MODIFIED 



I OW N^J^s^ (APPROVAL "T'e.C.O. NO. | OATS f SHEET 



| iTCMjr 



r 



r 



— »— - 



i — — r 



C!PH*« 
PART NO. 



DAT? x - I2~ir 



* I « J — B I i i i 



DESCRIPTION 



2 I 01 Z. Z» 



7313 I0~W)D 



FASTENE R., LATCH, £R/P, A2> J 



) VENDOR MO. j VEK'DOr< OR i SSFZRINCE S 



PAW L. 



%0U TM CO 



EJ PWE R. 



< 



— 1 



~4— 



Li 



.] 



504,? CCP 




* 



7~£ EPM/A/A i_ 
17) SHREW 
NUT 
(£9) WASHER, FLAT 
(^o) WASHER, LOCK 



2 PiCS 



DATE 




REVISION RECORD J 




E 


CHG'D PER ECR * 2T7 




r _ 


ECU * 3U\ 


wz 


<« 


ECR 


r+ 


u 
n 




'if 


J" 


cCf\ 7 J f, YS 7 


2-/1 
- 7S~ 




ECR. ICVS - ; I037 




L 


£CR < /40 




M 


£CR 105 7 


*-i« 


M 


ECR. \~LO*t 


#" 


p 


ECO liU<i 


IK 


R 


ECO 



EM 

mm 



COA/MECFOE? 



■HZ) MEATS INK 
GS) SCREW 
(37) VV-A3HER, FLAT 
fh WAS ME R, LOCK 
(36) NUT 

(5) MEATS/NK CMPD 

@ TH/mn^ scr 




52) WASMER, FLAT 
\S3j WA ^>hERj LOCK j 



SO PLCS 



CONNECTOR 
P/rt 0-5) 



B OAf? Dj P.C. 



\ 



-a plos 



/ 




REMOVE THESE TWO T4BS . 
INSTALL TUJS SIDE DOWN, 
NEXT TO BOARD. 

WEATSINK MODIFICATION fFORCRI5) 



A SLE ITEM i3 FOR ALT FARTS FOR C\$CZ. SlE ITEM II FOR ALT PARTS 
FOR C3(C+. 5Zt ITEM 12. FoR ALT FARTS FOR C3. 

S 
H-. 

A 



NOTES 



FAR SCHt'/m T/C S 'EE €> W£ 2 2,1 S 36 REV. -d 

THE NO LE SPACING OF CI ^ C2 CA/v BE M/P/EG F&Q*>? 
.7SO" TO /./$" TO ALLOW CAP/\C/TO*L TrPE 
VARIANCES . 

Z. /DENT/FY FA CH COA/fVECTOR Wl TN A COLORED PA 'N T DO T 
4 5 FOLLOWS ; P/'i">/?£D, P/6 = YKLLow } <f'P/ 7 = OFAA/GE. 

/. CONNECTORS ( IT£MS 4 fs) MOST BE /NSTALLEO FL USH TO 
P/C BOARD ( .O/O MAX. GAPJ. 



RELEASED 



^* — *- SAN 


code tocirr 

HO. 


MCCEL tOOt. 


2X 







PWB flSSy-P&MEf? SUPPL % 



&AUG73 



iff) «ii 



I Ma ml m»» 

\£CX. IP Si ~ 

I eco 2.023 



POWEK SUPPU P^SY 151550 -OOO 



"BLK 



6HN 




TftBlE Pi 


VOLTAGE SELECT 


INPUT 
VOLTR6E 


IHPOT 

LINE 


ON XMFR 
CONNECT 


105 


3 i 4 


4-8 £ 3-7 


1 1 3 


2 t 4 


4-6 t 2-G 


12". 


l t 4 


4 5 £ 1-5 


210 


3 * 6 


4-7 


220 


2t 6 


4-7 


250 


2£ 6 


4-C. 


240 


\i& 


4-G 


250 


1 fi 6 


4- 5 



NOTES: 



A S££ i(5T FOR ALLOWABLE COMPONENT 

VALUE VARIATION. 



TOLERANCES 




see 7f> 




MOT>CL tOO* 


NOME 


— *7*5d 




"POWrtl iUTfLV 




1-22.-75 




E 



Cipher 



M0P£L /OOK 



PARTS LIST 



CODE IDENT, 
32274 



REV. 

R 



TI71E 



stS$£M$L Y - Poojer suppi y 

r^-^rrrrrrrrr-T : ■ 1 • — 





APPROVAL 


E.C.O. NO. 


DATE 





SHEET / 
OF J SHEETS 



J ITEM 


QU 

-oo 


ANTITY 


* ! — — — 

CirHF» 

PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


! / 
i — 


i 

/ 




/3/53Q-/00 


> ■ ■ 








| 2 


4 




ZI003Z -ZJ>G 




/5>^£ 8 


keys roue 




I 3 


z 




ZIOf/4 


Terminal Ckm* mso>un£ct) 


72 S€ 


xeystokie 




! 3 


2L 

|__ 




2 10578-002 


1 TE.RMIMAL 




KULKft 




i 4 


v~ 




z.oro7o 


COMOECTOKZECPT. (\srp//jj 


—————— 


M6L EK 






1 1 


] Z0S~O17L 


C ONNELTOK RECPT (3>FIN) , 




MO LEX 


PI7 


| a 133 


33 




TERM mi PIN MALE. .£33 D) A 




MOLE X 




r 3 r 


4 




TTRM . SLIP ON j £EWAL£ 








^ i / 


1 




Z01I7OS00 


Cy*?/ 7 - «^7; 5 MFD j 50 V 


30D505G050KB2 


SPRA&UB 


C€> 


io\z 

— ........ 


I 




20/, '73-/00 


CAP. ELECT, !0OOMFV> 25 V 


39M8Q01SG14- 


SPZAGUE 


C^ 7 


II \Z 


Z 




799600100 


UP. ELECT, 3.00OMFD 40V(MOM) 




C/PtiCR 


CI, 4 


IZ\I 


) 




799400-200 


ca p. Eiecr. e&.ooo mfr isv(mom) 




CIPUEK 


C8 


73 


2 


2. 


1 , 


799600-300 


CAP. £ l £CZ 27,000 MFZZSVfrw) 




CIPHER 


CL 2. 


H 


















75 


10 






zozooe 


v/ove „ KecTjfien 


IN4-OOJ 


Motorola 


cm-io^zt 


16 








ZOZO 1 1 








CKK-/9 


17 


1 


[ 




zozoo^ 




MdA980-l 


MOTOROLA 


CR)\ 


18 


1 


\ 




Z0Z003 


Z£CTIFI£K , BfLIVOt 


MP A 970 -Z 


MOTOROLA 


CR 1 


19 


1 














20 


1 1 

i 















► 



5043 CDP 



« 

"» e^. #v 
0"- rrot. jets 


A/tAnzr, y/>/w PARTS LIST 


CODE IDENT. 

O l- £. I L \. 


*U3tS30-V?\ 


REV. 

J? 

* X 


TIT I* 

PW& ASS£MBLi -7>0UtE* SUPPLY 




APPROVAL 


E.C.O. NO. 

\ o » *> 

J 1 < w- 1 


DATE 

7-29 - 


SHEET ^ 
OF 3 SHEETS 



ITEM 


QU 
-Oft 


ANT 
-01 


!7Y J CIPHER 
PASY NO. 


DESCRIPTION 


l/( Ki DAU Rlrt 
VtliUwK NU ( 

SPEC. NO. 


VtriUvK \J K 

SPECIFICATION 


nlr CKCIfwt 

DESIGNATOR 


\ZJ 


/ 


1 




Z040ZI 


rurz/jroR; sck 


ZA/44.4Z 


MOTOROLA 




zz 


/ 


1 




P !/)?£> 0-Qd\ 


WASHED. SP&//JG 




MOTOROLA 




23 


/ 


i 




2/0/9G 




JRAIOIZ 


? 07 re a $ 

ffAUMF 




24 


















25 


















26 \ 
















? 7 


/ 




ZOOOSiSZQ 




RCKZO 








G 




Z00083-I80 




RCR ZO 








z 






Z0OOS4-/00 


R£S. J FIXC0MP i 10 


RCRZO 




*6, 7 


30 


1 


1 




ZdO074-lZ0 




ZCR07 






31 


















3Z 


1 


1 






U£ATS/MH 


LAD66-A-ZCB 


IERC 




33 




i 












34 


















35 


1 


1 




Z06606-OII 


SCRZU/, PA/J HP PWL CAD 


6-3Z x 3/8 






36 


~— — — 
1 


1 




Z076Q4-0&1 


NUT, //£X,RAP/0 PAT J CAP 


&-3Z 






37 


Z | 




Z6760S-DU 


WASH £7* v PLAT, CAD 


*& 






36 


J 


\ 






WASUZ/l, SPi/T LOCK. CAD 


























M 


1 


1 




ZO66I0 03I 


SCZEVJ, SOC UP; CAF> CAD 


6-32 X S/ & 







5043 CDSpfc 



MM 



PARTS LIST 



CODE IDENT. 

32274 



PL 13/5301 %%* 



REV. 



TJTLE 







APPROVAL 


E.C.O. NO. 


DATE 


SHEETJJ 


jjseriBL y - power 


DATE } - J £• 75 






7 - ? -> 


OF 3 SHEETS 



1 QUANT 
ITEM j| 1 


JTY 

u 

1 


CiPKER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO, 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


41 








( ■- ~ 










4Z 




! 1 










45 \4 


A- 


{2/0/13- 


TV" f2 k/i J tl/ A J f\ 1) IP k r\'""/ > AM.\!C/' > ~r\ 

/ cKMI N AL" lLt\ DioL.ON'vtL I J 




r \ t: t jt> / u < ' * — 




H | + 


4 




Z 106/" r 


R A T Pj /\CT| r /V F 1 l 0 • - i \ 


A. A. 7 ^ 






\45\(>" 


U j 


208500-297 


» „ / > 1? £T /"a j / T> 13 1 1 C < ' *9 VI 

lA/t KCj 50LI U; dU?~> , ZO (sA 


■7 O "7 


>i y I? it A 




4*\s' 


! 1 

... f 
~> 


203465 6)\ 


1 1 1 1 *t tr c to 71 y o/^ A -rj 17///* A/// 7~" //V 

Wl fit ^ STki/^ /&bf\jM\rl/C t OL 


71 j 5~ 1 


At 7> t ) A 




4?\z 




206406-01 1 


r- /~ n r it/ 10a i i it T\ ~d it 1 1 A Tl 

SCXcW; rAM rHIL - CAu 








j- — (• — i 




A///7" i//TV "O A Til fS ~D A T s~ A T\ 

Nutj hca.kAI/W rAL CAD 








49\Z 


^ | \Z07+Ol-Ol\ 


it/ A C 1 1 £Tf? f I A T /~ A Yi 

\A/A>Hbl**j r LA f C/i 1/ 


& St 






SO \ Z 


\Z074d3-0ll 


WAiHcK, brill LOCK CAD 








5/|/d!'£>| 108-011 


Oy* O c it t t> a i i /in Hilt/ s* A T% 

jCKtiA/jPAU HU PhiL CAis 


/Q~3Z>< f/z. 




: 


\5l\lOVo\ \z07104-0Z\ 


\aI A C / / C D 7~* / AT 

W A > H c Ksj h LA I 


f O 







$3 






Z07/OZ-OII 


i m/ k c tlC V C £>J IT J /)/* k 

WAyHtK^^rLII LC^n* 


JO 




: «. 


64 






20999} -120 


HtATSIkllC CoMPOUkJJ) 




I/O Us 




ss \ \ 


I 










. 


„ 
















i 

! 














I 
















































— „- ,1 





SC43 CD? 



CIPHER 
PART NO. 



i hi mm,i -.grig* -r^«KCMtf«R^Ke^wr 

AA A 
A A 



SPEC. NO. 



201/73 '7 SO 



PtSCEIPTlON 




VENDOR NO. ' 



2S-7S 



VENDOR OR 
Si^CClFJCATlON 



COLLtVS 




20//7S-36O]CAR£LECl3600m j 40 V 



9IC40UB36ZL 



A A 20H73-40O \CAP.ILK7AOOOMDAO\/ 



Z6II73'430 



CAPElMTA3OOHfPA0\f C6432U0SQZ4C 



SCF/S6M 



GE 



SPA. AGUE 



r 



A 77/£ y^J/£ CWPoUEHTS AZE APPRIZED AL TE&NkTE S 
Tti/S APPLICATION), 

A NllE/iE £ O/L M6HE AZE 0$EP W AaJ ASS USE 
rue fAME $/Z£; l/ALU£ J A/JV/h*. £#Lck. 

A rtEFEZREV 



DSN 

✓2 



j^ZJ T,Tl15 CArAe/T£K J £l£CT | s, i E 



MFD; +o /(mom) 




CODE iDeNT, 
NO* 3 2X74 



DWG NO 

799600-/00 



*»MCt» CAL'r 



SH 



/ or / 



f»M.'{ MO. 



"1 WT»»* • -.1 ■ 



A A A A 



\ VENDOR NO. 
I PFiClilPTIOH spEC . ND . 



7C 

4a. 



\CAr.bUCl ZjOOOMPD 2 5 if 



/KA\\Z0l 174-280 



CAR ELECT, 28,000 MFD Zi V 



A 

A 

A 

A 



ih, A\^fl74-3i 3 \,CAT. E LECT 32006 MFO.ZSV 



201)74-350 \CAJ> ELECT 25.000 MfP^ ZS 1/ 



J\&WI!74~U5 



CAP.EUCZ IZJOQW^ZS V 



A 



101174 '300 \CAF.R 6 CT, 30 0***1 fd^S \f 




XDZS3G0ZSBFZA 



36D3Z3G0ZSCCZA 



DCM3Z5UQ2SBCZB 



fJ#3ZrZ30-B3 



VENDOR CK 
SPtClFtCAYlOK 



ST/4 



S PRAGUE 



SPRAGUE 



SAUGAMO 



C VE 



CDC 



& E 



A TU£ ABOi/E COMPOSE UTS JaZE APPAO/(ED ALTERNATES FeK 
r///J APPL/CAJ/Ok) . 

PaZEP£/IREZ? 

Wtifte 2 6% MORE ARE USED /// AA/ U$ £ THE SAME 

S/ZE^ VALuE^ AtJU/OR COLCR. 
WH£H TU/J EOMPO/JEAJT I 5 USED, 77/ F eCLLO&/U& tWtD&AXC 
MUST ALSO BE USED PEA. F/p /J£i*U,DUJO /3/S30-000 : 
A OPY 1^ p//J c tOO 8 9 CAPAUT&K CLAMP FJMR-3 STM 

i. &rr r p/aj zoesoa-bii, scnzti, pml cad, s-3zk >/z 

3. *2Tr 3^ P/m 206£Q&-C>Jj^ JCKEUJ, PAtJ H9.?Ml CAV 31* 

4. P/m ZO7€O4-03i, KiUT, H€+.Wt*?*r' J CAb 

5. CTY 4, P/AJ £c760S'6Zt, WA ~ HI*. LA7, CAP, 
*L_&Z*_ ± P/** 2O760Z HASHIA ^fLiT LOCK CAP* G 



A 




TITLE ~J?iz7 

C4FAL/T0P. ^i£CT \ A 



COPt ' DGTMT , 
HQ, 3 71 7 A 



DWG NO 

799^00 -300 



— r— -t — < 



S r*(» 5?* courts '~~i-! p 



til 

A 



SH 



5 E E VIEW A - A 



30 4 37 

5) 



VIEW B-B (solder side) 

iWHEN 1>SIM& FWB 73IStC-IOO REV'A" 
REWORK- Abb 2ZAW& BUSS WIRE 

JUMPER U37-8 TO U37-IO £ 
U 37-3 TO U37-II 




VIEW C-C (COMP 51 DE) 

WHEN USINt PWB 73IS1C-IDD RtV "A" 

REWORK'. DRILL .051 DIA MDLE 

INSTALL C 17 AS SHOWN 
1NSULP1TE til Ltftb FARSlDE. 
CONNECT TO CIS" 



^ M ARK ASSY PART ND. i REV LLTTLR On(iTEM 3) LABtL 

5. INSTALL SLEEVED JUMPER. , 11 AWG , 3 PLACES, i-t, d-l , R- a •} 
4. FOR SCHEMATIC SEE 33I52+-30O C 

/i\ USE NlIN AMOUNT OF 1TEWV HI COMPOUND ON TRANSISTOR 
AND INSULATOR WHEN INSTALLING ON WE AT SINK. 

/£\ MOUNT HEATSINK TO PWB WITH ITENA 115 SCREWS, 

BEING CAREFUL TO ALIGN HOLES IN PWB TO H0LE5 IN HEATSINK. 

/1\ AFTER CHECKOUT OF +5 AND * 15 REGULATORS -ADD THESE JUMPERS, ITEM 18+ WIRE 
NOTES: UNLESS OTHERWISE SPECIFIED 







„.»l.,OH ..CD 1 






tit 




mbtilTM ULEME" 








8 


ECK. ItOJ 






y> 


a 


tco 11 1 | 


*J 




w 


D 


ECO 1117 


H J 


"j 




E. 


ECO 114-4 


M J 


Hj 


Ti 


P 




"j 


M J 


j>- 


C 


ECO I170 


*i 


"J 


tS 


H 


ECO li 3C» 




«J 


Vs 


J 


ECO / J S~o 


"J 


"J 


'?£ 


« 


ECO >3(,l» 






& 




ECO 1 7 Z4 


»*J 


U i 




M 


tco nS'o 


"■i 










"7 


K 


1 


r 


ECo I7&3 


-i 


*j 




ft 

$ 




$ 




ECO |<^4- 






i 


T 


ECO 202T 




* 





(175) WASHER LK. 
/NT. STAR f2) 



/-/^WASHER LK. 
/ — INT. STAR'(Z) 

/ /~® HUT (2) 



WHEN PWB 7 3/ S" 2 C -100 REV ' ft" 

REWORK. AS SHOWN 

CUT LANDS TWO PLACES 
At)t5 TWO JUMPERS, ZZ. AWC, 
BUSS INSULATED 
ONE NEAR S1BE. , ONE. FAR SIDE 



TOLERANCES 






KAODEL !00X J l/l 


0 R.D.C. 




PW'S ASSY'- CONTROL/ SERVO 




3-12-75 7315 24-0 X< S e H r! t 



PRRT OF CONTROL / SEK.VO ASSY 140002-001 



J/4 




4. ALL CAPS ARE IN ^ £0*7. 

3. CIRCLED LETTERS, U. ®,COtt£SWAJD 

TO UK£ LF7TERS CW SHEETS /ND/CAT&D. 
2. hLL DIODES ARE /NSI4. 
LALL PES JS TORS ft RE IN OHMS 



NOTE 



' / ▼ TV , J ~/0 

UNLESS OTHERWISE 



SPEC in ED 



"\|2^t-75l5?TSgT-300 




s. all c/>p/>c/roes /)VF //V yU fi20'7. 

2..P1LL DlOOES f)f<£ IN 914- 

I.F>LL RLSISTORS RRE IN OHMS I W f 5 °/L S- 
NOTES,' UNIFCL OTUEk.VIZL SPECIF/EC} 4. 



P.C /NDICATFS EOnCMJiOA/Art 

C/XCLED LETTERS, ,:e. (a) , coerespoajd to 
LIKE LETTERS OA/ SHEETS im/CATED. 




3. ALL £/)P//C/TOES /)/eF m^fiXtt. 

2. ALL DIODES A RE INQU 

I- FILL R£SIS7~0/?S ft RE. IN OHM5 I j* W , 5 °/L 5. P.C. /A/DICATES TOE/ CftKBOA/ATt 
NOTES,- UNIFC C , OTHE k JUISL SPEC. IF IE Cj 4. f/RCLED LETTERS, ie.Q) , CORRESPOND 7D 

LJKE LETTERS OA] MEETS, /mi CAT ED. 



ca.411 

'J 

Q <fO? 
K 446 
TP4C7 



ce/6 

CRM 

'J 202 
Q2/0 

TP2Q7 



REEL SERVO 



TOLERANCE* 


Cipher 

MVMI* 








r. a c. 




schematic - 
CONTROL SERVO 




TzG-TS 


33I5 24-300 sh 4 






mil 


own R.fc.Q. 


APPROVAL 


E.C.O. NO. 


DATI 


SHEET | 


FWB A5SY~CQHTR0L /SERVO 




2o27 


f-2-76 


date 2-24-75 


of)3 sheets 



Data i Products 



MODE. L 



parts list -ToT:^;! 7 S,PS 



CODE IOENT. 

32274 



PL13I524-O0X 



REV. 

r 



ITSM 



ooo [pel 



QUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR NO. 
SPEC. NO- 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



731517-100 



PWB , 0MR0L/SERVO 



CIPHER 



Z 



731520-400 



HEATSINK 



CIPHER 



731001*- 800 



LAfeEL ■ ASSY 



CIPHER. 



731524-600 



STRUT 



CIPHER 



715000-401 



SPACER. 



CIPHER 



731501-300 



RETAINER P. C. CONN 



CIPHER 



7 



8 



54 



54- 



205026 



TEST POINT ftOUED P/N) 



G>]\8\-Z 



AMP 



10 



3 I 3 



205/33-OfcO 



9 PIN 



09-/H-5992 



MOLEX 



PZJ 1, 13 



II 



205(%8 



CONN 



I2PIM 



02-09-2121 



P7 



12 



105133-080 



CONN 



12 PIN 



09-16-5924 



P3 



13 



205070 



CONK 



IS PIN 



03-69-2151 



PI4 



14 



105 1 33-001 



CONN 



3 PIN 



O?' 18- SOU 



P 1,6,8,9, 10,12 



15 



205/33-030 
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P7J4- 
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FMB ASSY- CONTROL /3FRM0 
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28 
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/? 


|| 
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1 


1 
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WMF 1568 


A fM 
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L 14- 
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CAP. MYLflP. .01 VF ,)C€iV tlQVa 
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LW^ZQiDflOSAub 
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ZD 


2. 
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CAP. MYLAR. .1 UF ; lOQv 
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& 


Co 
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j 
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1 
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— 
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! 
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300 PF 
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r 
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loim-soo 
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33 


1 
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CIPHER 
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) 

! 
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201149-210 


CAP. P-C/ARB .022UF 50V, 5 % 
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55 


! 


1 




20 11 4? -470 


i 


I .047 UF l 


I 
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i 


i 
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36 


i 
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37 


j 
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.12 UF 
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38 


X 
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;0 
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r~ 
D 


i— 
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1 




3/5 ,4/5 


40 


z 
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47 


















43 
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J 


i 
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44 


£> 


r 
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1 
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££ 13 BE K 
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47 


/ 


1 
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I 
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1 


f 
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MIL-C 26>fo55 
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3/3 tf0J ,404 
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REFER ENCE 
DESIGNATOR 


49 


1 
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202017 


D/ODL -Z.EV.rR Til 


IN827A 






50 


4g 
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1 


1 
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401 404,405,407 
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52 


3 


3 




2020/9 




ZEMER. 
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53 


n 
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54 


2 
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ZD ZOO 7 


DIODF TOWER. 


IN/412 




CJL\D\m 


55 


I 


z. 




202.023 


DIODE 


5*082- ZfiST 
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CR/S", IU 


5b 


7 
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TRANSISTOR 


2N 2053 
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1 
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57 


2 


Z 
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ZH 3054 






58 


5 


5" 




204-010 






2N 3055 




d/00,/03,1/1,214, 




















3/2 


59 




S 




2040/2 


1 




2N370Z 




017,2/q 305-3/0 
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204013 


TRANSISTOR 


2N3704 
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REV. 

T 
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date 2-24-74- 
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DATE 
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ITEM 
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SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
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-01 


61 


4 


St 
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TRANSISTOR 


ZN377/ 
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S 


ft 

s 




2/340/7 


J 


I 


ZN403fc 




(3162,104.107,103, 




















1IO,205,3)6,4G5T 

i » i 


63 


/o 






204 018 






2N4303 




QI2,20 8, 301-304. 

IP 




















311,311,319,408 


(24 


3 


3 




204025 






2N532I 




3206,5/7,406 


LS 


3 


3 




20402& 


TRAMSISTOR 


2 N 5323 




(1202,313,402 


£>6 




















r' 


l 




208500-293 


W//?£> SOU D . ZZGA> CQPP£R 


29S 


ALPM WIRE 






2 
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L. 




20007/ -470 


EES, FIX C0MP, 47jl , >/4 W,5 % 




MIL-R -39008 




£>9 


13 
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2W071-I0O 


1 


I 100JL, i 
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1 
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121,224,227,230 
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427,430 


70 


1 


1 




2D0072 -IbO 
















71 


2 
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20 0072 -180 
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f 
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R 201,401 
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206072-330 


RES FIX COMP, 336:0., 'AW, 5 .% 




MIL-R.-39008 




7i 


/ 


1 




200075-/ 20 


RES FIX £DMP, I20K,J4W, 


RCI»7fi^fJM 


NIL-R-39008 
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3 
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i MODEL 
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REV 
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CIPHER 
PART NO. 


DESCRIPTION 
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l 
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359,405,406,422, 
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15 


I 


z. 




Z00072-5bf) 
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£207,407 




ZS 


I* 




2Q0013-ID0 
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4/3,429, 3<S^ 


77 


3 
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200073-/20 
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£301,372, 374 


18 
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R\O0,235,2$7, 
























435 ,437 


79 


5 
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200073-220 




2.2 K, 
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215,415 


80 


3 


3 




ZOOOIS'100 




3K, 
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31 


/ 


1 




200073-330 


\ 






EC £0163320 M 


\ 
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2 
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200074-390 


ZLS, FIX COMP, 3.9K^>/4W,5 9£ 
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E2O3,403 
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Data S Prosucte 
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PARTS LIST 
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REV. 
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TITLE 
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CIPHER 
PART NO. 
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APPROVAL 
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DATE 
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ITEM 
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93 



200073 -430 



PES. FiX COMP, 4.1 K, '/4 W, 5 % 



MIL-R-3900B 



R242 442 



84 



200072- 9/0 



I 



r 



l?C.P076rq)MM 



R350 



85 



5" 



200075-470 



4.7 K, 
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36 



Z00073-:570 
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R34I 



87 
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5.6K, 
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S3 
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8.2K, 
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27 



27 



200014- W0 
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337,340,356,357, 
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7 



200074 -IfcO 



16 K> 
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200074-150 



I5K, 



R 382. 



92 
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200074 -/SO 
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200074-240 
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REV. 
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t 
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SHEET g 
OF 13 SHEETS 
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VENDOR NO. 
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REFERENCE 
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95 
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= 


KIS.m C.C.V\P, 3fcK N VAW, 5 °/> 
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i 
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97 
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QC 


z 
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2 
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1 
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i 
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2 
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20X75- I DO 
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R240,44A 




i 
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1 
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I80K, 
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1 
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200K, 
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2. 
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330 K, 
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n 
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l 
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1 
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1 
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£> 
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113 


1 
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2boon-\bz 
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5043 CDft. 
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REV. 

T 
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2o27 
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CIPHER 
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114 


z 
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10002Z-ZGI 
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MIL-R-ID509 
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115 


1 

1 


1 




200022-590 
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1 
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116 


z 


z 




200023-200 
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117 




z 
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200023-301 
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1 

1 


I 
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R\25 
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z 
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3.65 K, 
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<L 
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200022-511 
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R304.3ZI 
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1 


1 
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m3 


\n 


4 
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Z0D0Z4- )00 




10.0 K, 
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1 
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200024-121 




12.1 K, 
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124 


3 
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200023-147 
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z 
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16.9 K, 
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8 
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R30Z,303.3fl8.3l4, 












1 
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f 




M 


f 
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) 
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9 
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3 
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DALE 
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Rl!4, 119, 124 
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2*c»<3 7**130 






Ml L 3r? oofr 
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1 
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BECKMAIN 


U! 
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899-1 -K 330 
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U2 
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9 
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04,9,11,13, 19>31> 
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i 
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1,C. PLASTIC JRiPLE 3 INPUT 
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1 
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I.C. PLASTIC^ DUAL 4 INPUT 
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T. 1. 
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T.I. 
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1144 


2 
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/ 


1 
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5W7442N 
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RV£ /) SS Y-CONTRDL J SERVO 



own R.D.C. 



ITEMj; 



T QUANTITY 



CIPHER 
PART NO. 



date 2 -24 -75 



DESCRIPTION 



APPROVAL 



VENDOR NO. 
SPEC. NO. 



VENGOR Of? 
SPECIF1CATJON 



DESIGNATOR 



147 



)48 



— , — 



4 
3 



H 

149 



150 
15"! 
1~52 



203055 



I.C.PLA5TIC,DUAL PEFOPHERAIDRIVER. 



SN 7545 /BP 



T.I 



(/ 32,33, 34; 35 



2030 10 



\.C PLA5TIC DUAL OP-AMP 



N5558V 



IX. PLASTIC j, DUAL OWE SHOT 



SAJ74iZI N 



l.C. Vat-TA&E FvE&UUVTW 



LM300H 



5I6METIC5 



1/12,201 ,Z02. V 



3,0 1,305,30k, 



307 ,4-01,402 



TX. 



N.S 



1/46,47 



U 100, 101 ,102 



153 



154 



155 



2 ODD 7 3-176 



RES, FIX CDMP, 2. 7 K, l /4W / S »/a 



Rf RD7G 272 JM 



WL-R-33006 



R43 



Z£)DD73-£.BG 



RE5,FIX C0MP, U.&K/A>N / S''/o 



RCR67G>i»82JM 



MIl-R-iSCOB 



R4D 



1 56 



158 



110137- ZOO 



RELAW 2 POT 



POTTER. 
BRUMFIELD 



K Z_ 



210197 



EELAY 2 PDT 



RILVEI-WZ.-VI85 



PCTTEE. 
BRUM FIELD 



KZ 



159 



2.11078 



SOCKET, RE.LAY 



Z7E J2S 



ROTTER 
BK.DM FIELD 



IfcO 

IfcZ 



21 /077 



CUP, RELAY 



ZOC 2 S3 



POTTER. 
BRUM FIELD 



5043 CDP 



r 



CIS T«^.fv-». <*^v*» 
+ * £ i £i 

Dataproducts 



MObE 

/ODX 



PARTS LIST 



CODE I DEN T. 

32274 



PL!3!5"24~/);)X 



REV. 

T 



TITLE 






DWN £ 


APPROVAL 


E.C.O. NO. 

^27 


DATE 


SHEET 12. 


f\Jl 


; A5sy- c/htn: 


date 2-24-75 


of 13 sheets 





ANTITY \ CIPHER 
] PART NO. 


DE5CK IPT ION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


!^ : >j 














Im 


1 
















i£5 








































Z 








43k<£> - 2 


■ "i" 1 \ r^" & ft. t />> , » 

i HERAAAL0Y 




J t' < 


9 


3 




2l££/3 


INSULATOR- MYLAR -TO 3 


4303- 2 


THERN\AL0Y 




17/) 


1 n 


22. 






BU5H!NG> NYLON 




CIPHER 




17,' 


M 


A£ 






HEAT SI MK COMPOUND 








i77. 


1A 


Z\ 




211116 


TRAM Si PAD, T05 


lin-4-Afi 


THERfiAALOY 




I7?js 






210141 


HEATSINK > TOP HAT 


TYSF-O3Z-02SB 


IERC 




174 
















/75 


a is 

1 




20M08-OII 


fXRE W ) PAN HD. PHIL" (LftD 1 


-4-40 X 1/2. 






\1L 




L 




207402-021 


DASHER, FlAT- CAD 1 


#4 






117 


s 


8 




2074A3-PII 


mSHER, £PLIT-LOCK- CAD I 


#4 






118 


2. 


2. 




2D7!05-«) 


WASHER, INT. 5TAR LOCK CAD \ 


10-32 






P f 1 




4 




ZO74r%-0g/ 


NUT > 1 KAMA r A / > CA *j I 


^ 4- 






180 






20fcfe>G c / :;/| 


SCktW^ PAN HQ. PHIL - CAfrl 






n 1 


181 


9 ') 


2Z 




207604-08/ 


NUT, H/X RKS'iQ Pfif: CAD 1 








ifi 


n 
i.L 


zz. 






WASHER , INT. STAR LOCK" CAb \ 








1&5 


1 z 




2G7 10& -051 


NUT, HEY CAD 1 


10 -3Z 







5043 cm 



Cmkzr 1 *? u parts list 

Da*"; Product* J tOOK 


:O0l IDENT. _ „ „ „ _ REV. 

32274 PL I3I52.4-0AX 7- 


TIT Li / 


dwn R.D.C. 
date 2-24 75 


APPROVAL E.C.O. NO. DATE SHEET J 3 

MR JAW? or/3 shuts 


JlTEr/. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


-00 








10 


[ 


Zu&juD~ 2. lo 






A / /'••/] A 






W 


lo" 










if a r?A/ ? y 

lv»0 / \rYL. i-/ 




















5 




















1 

i 
































i 

« 






































1 
















I 
































!_ 


















? 

1 




































1 













































































































MTI 


rrw 






S 




i 


T 






W 








SCO /«oc 


Ml 

/to 


UK 


ECO /It/ 



SCKEW($$ 



rwB MM I MF 




STIFFS NEK 



5)SP/)C£7i 



SECTION R-ft 

(2 plhces) 



PlVB ( / 



7 )£ONNECToK_ TLUG 
\b)PlN T£KM I MFtLE (ll) 



(4 places) 




jo) switch 
)coyejl 




irgM 3 (R€F 




i 



ITEM 7 (*EF) 
ITEM 8(K*r) 



T2Z 




$0)FIB£K. N0SH£R.(z) 
2 PLACES (P2I ( PZZ) 



STIFFENED. 
NUT (3) 

WFISHEK^lAt fa) 
9?) WASNfZ, LOC/C/3) 



f4\ON IA&EL MAXM. F)SSY 7WR.T /WJ. , 2>ASN NO. C" PEY/5/0N IETTER. 
FJtCM WHTS 

3. fiSSY SHOWN AS A FULLY LOAhEl) 7>WB FOTt 37>fC/f/C (10NFI6 OTLAT/ONS ScE 

me BPPTLo-PKiFtTe pakts list das// number, pahts not /vee2>e~z> 

W/LL BE OAf/rr£2> l>UP,//i6 F/9&Z./CAT/DN Or ASSY. 

N 5 TALI CONNECTORS ON FARSIbE. Of BD. DISCAKi) NUT FLiRNiSKEb HiTn 



CONNECTOR. t KEPtfcCE. WITH WASHEfc (ITEM 3D) £ HVT (j TEM 3l) 
/i\MAKH EACH CONNECTOR W/TN A COLORED PAINT DOT /?5 SOUQWS 
P20 = GREEN ; P2I - K£D ] 7>2Z - YELLOW. 

A 'PTES ■> 



REF DW6 0NL1 - SEE P/i 

FOR ftSSY MSH NO. t REV LFZ. 



TolCHANCES 



aa 



MODEL 10 Ot 



FULL 



P m'5 A 5SY - 
REkb/WR\T£ OK RtfcD *FTU ttMU 



e-3-73 1 Jiisu-ooo ISllw 



mil 

i 



PJO? 



TP100 TP 101 



+5V 



rr o 



if 



11 



61 . 3 



JC/OO-B 



"1_ 



"3.2 C-n. 



' +5V 



/2 



"1 



IC/OO-A 



U 13.1 j 
330a 



7X2 /A 



12> 



21 . J. 



"1. 



33<?.*v 



0^ 



1 ! +3V 



74 



IC/OO-E 
IP 



1_ 



J 13,0 



45V 
41 



12 



/6 



45V 

51 - 9 



33<xn. 



IC/OS-D 



0* 



I +5V 



► 0 121 



JC/OS-S 



VJI3.0 

3SOJTL. 



7X7/1 



V 



/B 



*>220ji 



1 



TC/OS-F 



Ut3>0 



w 

9rK/?r< 



rc 



1 22™ 

11 - 51 



13 



L 



/oa-o? — 



>3 




/06-C 





//o-s 



/3 



A 



~^C/O0 e// g +5V 




1 * "X 7s^/Q2 




g/22 £723 



//J 



A 




C/03 g/24 * /2S 



\//6 



)//2 



A 




//S 



A, 




C/06 £'30 g/3/ 



/// 




C/07 &32 e/33 



\//4 



Ac/> 




08 &34 &3S 



XL 







J 


Q 


Ci 




K 




Q 

Co 



15 



7B6-A 

14. 



TP 103 



J a 
ci 

<-D 



10 



TP 104- 



k c 5 



5^ 



J 0 



/o 



^2; 



3^: 



'S 



/?0-A 



TP\07 



J- 



J O 



/20-B 

/o 



/6 



J Q 

CI 



//9-A 

/4 



TP/O? 



HP 



1 0 
< Q 



/O 



7P//0 



a 5b 



J- 



Cl 



/4 



-A/W — 1 





SE'-.ECT UNE 



V/RS 



7. INSTALL JUMPER H-J FOR WRS INPUT. 

6. INSTALL JUMPER H-K FOR RESET' FROM CONTROL. 
S. INSTALL JUMPERS C-D 4 ft-B FDR LEADING EDG-E TRIG&ERI N C. 
4. INSTALL JUMPER. A-C FOR TRAILING EDGE TRIGGERING. 

"write 



/\ CIRCLED LETTERS ON THIS SHEET fiRE 
COMMON TO LIKE LETTERS ON SH 2. 

ALL DIODES ARE /A/9/4 

/h^CIRCUIT SHOWN IS FOR R.A.W. MACHINES, 
FOR R/W OH) IT ALL COMPONENTS IN BLOCK 
4. ADD JUMPER FROM PIN 2. TO PIN 3 ON IC. 
NOTES : (COUT SH2) 



Chher 



1SCALE IDR'N 3Y: gflQ 

NO ■/£ 3Y . — 



title: SCHEMATIC 
READ - WRITE ' 



DATE 

6/3/7/ 



OR AW IN 6 NOr I _ 



2 Z 



A 



Y\ i 



z 



w- 



\nfd 



n 




-wv- 



■Wo 

i — VvV- 



\V'\ 



4 CIS 



Clio 



-\sv 




n 



5UK 



QV 



\"5 v 



cu 



r® 



-Wv — ♦ 



_|_.0\rvE<S > 

• — wv- 



-wv 

3VZe>K 



-W— 



— W— 



-\5M 



+ 5V 




A 




CIO, C23, R50 * C 



/KoMlT PAKTS IN TRACE°o"4 "l* A mSTKLL TUN\P* 
QMi i i.C. io * INSTALL JUMrcK ri<M 3T© ii 4"'" 7 JO 10, /\ 

OMIT GllOO-Q\0% RH8 -1ZI,1SI36-I39 K 154, RI55, C 100, C IOI, /s\ c.tLECTE'D VPA_\J 

.,c. iet 4 lie oki -ooi * -oo3 assy's. Cout fR6M SH , 




, OMIT PAXJS IN_TRAC(c'o''4_J * 



OMi i i.e. io a iNS i ALL jUMrt r. * rOM win 3 TO 11 4 fiN 1/ 70 iq, ~7<r r ........ 

OMIT Q IOO Q 103, RM8-i2ljU 136-139, R 15*, C \QQ,C IOI, SELECT E"D VPi\_UE."b "DEPEKEimG, ON "DPCV F\ E. . I RELFASED 

l.C. XZZt M<o ON -OOI * -003 ASSY'S. u^TC- CoMT FROM SH . 



33 15I2-3P9 p 



PARTS LIST 



TITLE 



PWB ASSY - R/W or RAW 



CODE IDENT 

32274 



MODEL 10 OX 



PL 



131512-000 



SH. 



OF 



REV 



DASH 
NO. 


DESCRIPTION 


DATE 
DRAWN 


Oil 


7 TDArTT DPAn APTFP WPTTP 1? ^ - 9^ TPS 




m ? 


7 TD ACY Dp AH APTPP. WRTTF 75 - A 5 TPS 
/ IKALA, KHALI f\r ILK iiKl IE , & D tJ J. r o 




01 5 


9 TRACK . READ AHfcR WK11E, lZ.b ±b iFo 




1) 1 4 


n TDHrV DC ATI AFTFD WDTTF ? R - A ^ TPS 






7 TDAPV DCAR/WDTTP 1? 1 - ^ TPS 

/ 1 RACK r READ/WK11E. l^.D iro 




Li i n 


7 TDATV DFAfl/WRTTF 75 - 4 5 TPS 




in / 


Q TDATF DFAn/WPTTF 1? 5 - 7 5 TPS 

y 1 RACK . READ/ vvKl 1 r, , i^.o^oitro 




Li 1 ft 


Q TRArK" RFAFl/WRTTF 25 - 37 5 IPS 




m q 


q TR A fK" RFAD/WRTTF 75 IPS 




n ? n 
LL_±,_ 


Q TR APR" dp An AFTFR WRTTF 75 IPS 

Li 1 K.AI.IV f K£AL/ Af 1 Jh^- "KJ. i c , o if J 




O/l 


n T D A P V DPAn/WDTTF A ^ TPS 

y 1 KAC K r READ / WKliE. 3 -L^o 




022 


7 TRACK RFAD AFTFR WRTTF 7 5 TPS 

/ X IvAVj IV 9 IVJL/iV U r\ lib 1\ r¥ 1 \ X X I_ / mj J. x O 































































































5059 CDP 



Cipher 


„ CODE IDENT 

PARTS LIST 32274 


PL 131512-OXX 


T,TLE PWB ASSEMBLY - READ/WRITE OR READ AFTER WRITE ^Sy L 


SH J OF 22 


DCU 
t v 

ft b 


OWN H.P TdHrtSCN 




NEXT ASSY 


LTR 


DESCRIPTION 


OWN 


OATE 


APP 


DATE. 


CHK ? • ■ V~A- 






s 


£C0 /4>52 











N/C i-- 7vr,,:- ■ 






T 


ECO 


H J 








APP K F ~B Eg L /A' 6 






U 


£ co n lu 


A/ 0 


70- 






APP 






V 


eto na* 


^ 0 














w 


Eco n '7 




7~* 
-?t* 














ECO 1938 




7-/5" 




/ 9 


PRODUCTION RELEASE 








ECO /d5t 




7-Zo- 




7*> 








Bed 1*1 8o 













.UJMPER T Pi ISLE. 


- O 11 £ - 0 IZ. 


A K) , C- D > E - V\- J y I'M 3 TO PW U 
ANfr'plN 7 TO PIN ID DF X . L . IS 


-013 £ - D 1 4- 




- 0 ! 5" ^ - 0 I G> 


h - Zj L - D ? E-GvH-J^L-M , PIN 3 T/> PIN U 
■V-»b VUW TO VMM 10 DP L . C. 1 E 


- o n $ - & m 


A - ft, C -b, F. ~f 3 , H-.J , L-M 




A-E, J t-D ; L-C-» J H-J J L-M - ,P!N 1 Tl> PIN Z 
3F Rhf^Wj^lZ ^1^5,1 77,1 2 3,131,1 33,1 35, 
PIN G> TO PIN DF IX//.3 




A ~ Pa } L- D, E ~ G , H -<i/»w& t<> k of- r.c. 23 Lac. 



9051 COffe 



TE: UNDERLINED PEFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS 



Cipher 


model ioox PARTS LIST 


CODE 

32: 


IDENT. 

>74 


PL 


131512-0 


XX 


REV. 

AB 


T,TLi PWB ASSEI 
-Oil & --0 


4BLY - READ - AFTER - WRITE 
12, 7 TRACK 


DWN / 

DATE $ H IS 


APPROVAL 


>> 


E.C.O, NO. 

H80 


DATE 

&-17-74 


SHEET 2 
OF Z-Z5HEETS 



QUANTITY 




1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 



1 
1 
1 
4 
2 

67 
1 

12 

2 

1 

1 

2 

1 



41 

21 

8 

2 

8 

7 

14 
14 
1 



7 

13 



1 
1 
1 
4 
2 

67 
1 

12 

2 

1 

1 

2 



41 

21 

8 
-> 

8 
7 

14 
14 
1 



7 

13 



731512- 

731510- 

731510- 

731501- 

735000- 

205026 

205068 

205012 

205061 

210807 

205201 

211002 

131511- 

131511- 



201105-010 



CIPHER 
PART NO. 



201120- 
201121- 
201121- 
201122- 
201122- 
201122- 
201122- 
201148- 



•100 
•500 
400 
■300 
■402 



002 
001 



•500 
•220 
•470 
•220 
■300 
•510 
•680 
•001 



201148-470 



201158- 001 

201159- 100 

201159-470 



ce&caiPTioN 



PW BOARD-READ/WRITE 
STIFFENER, LONG 
STIFFENER BAR 
RETAINER, P/C CONNECTOR 

SPACER 

TEST POINT, .058 DIA 

CONNECTOR, PLUG (12PIN) 

PIN TERMINALS, MALE, .093 DIA 

CONNECTOR, DIP SOLDER PINS* 

SWITCH, DUAL-IN-LINE 

SWITCH, COVER 

SOCKET, 14 PIN, DIP 

SPEED KIT - 7TK, 12.5-25 IPS 

SPEED KIT - 7TK, 25-45 IPS 

CAP, DISC, .01UF, 500V 



CAP 
CAP 
CAP 
CAP 
CAP 
CAP 
CAP 
CAP 



DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
POLYCARB , 



5PF,300V,±^PF 
22PF, 300V, 5% 
47PF, 300V, 5% 
220PF, 300V, 5% 
300PF, 300V, 5% 
510PF, 300V, 5% 
680PF, 300V, 5% 
.001UF, 50V, 5% 



CAP, POLYCARB, .47UF, 50V, 5% 



CAP 
CAP 



MYLAR, .001UF f 100V, 10% 
MYLAR, .01UF, 100V, 10% 



CAP, MYLAR, .047UF, 100V, 10% 



VENDOR NO. 
SPEC. NO. 



61181-2 

03-09-2121 

02-09-2134 

SRE-29-PD4J 

435166-2 

435489-1 

CA-14S-10SD 



5HKS-S10 

D153C050D0 
D153E220J0 
D153E470J0 
D153E221J0 
D153E301J0 
D153E511J0 
D153E681J0 
625B1A102J 

625B1A474J 



WMF1D1 
WMF1S1 

WMF1S47 



VENDOR OR 
SPECIFIC ATION 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

AMP 

MOLEX 

MOLEX 

WINCHESTER 

AMP 

AMP 

CKT ASSY .CORP 

CIPHER 

CIPHER 

SPRAGUE 

SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
ELECTROCUBE 

ELECTROCUBE 



CDE 
CDE 

CDE 



DESIGNATOR 



P20 

(P20) 

P21,22 

SW1 

(SW1) 

XU129,130 



C25-28, 31,118 



-129 

C4,9 ,130 
cTTTlll 



C21,22 
C17,20 

C3,15 

cTTIT 



CZT 



C109 



C8 

CT3,29,30,112- 
115 

C110 



5043 CDP 



Cipher 

Dcta id * Vw&pcta 


MODEL 100X PARTS LIST 


CODE IDENT. 

32274 


PL 131512-OXX 


REV. 

/?£ 


T,TLE PWB ASSEMBLY - READ - AFTER - WRITE 
-Oil &-012, 7 TRACK 


DWN ^ ' - 1 i' 


APPROVAL 


E.C.O. NO. 

mo 


DATE 


SHEET 3 
Of 2 ^SHEETS 


OATI >'- •;• 7 1 



ITEM 



33 
34 
35 
36 
37 
38 
39 
40 
41 



42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

59 
60 
61 

62 



113113, 



QUANTITY 



CIPHER 
PART NO. 




17 
3U 



1 
1 
1 
2 

14 

14| 

7 

7 

7 

1 
7 

141 
7 

1 
1C 
2] 

42 



17 
31 



1 

1 

1 

2 

14 

14 

7 

7 

7 



14j 
7 



1 

10 

21 

43 



201160- 100 

201161- 470 



202018 



RESCRIPT ION 



204012 
204013 



204004 



200013- 
200013- 
200014- 
200013- 
200013- 
200014- 
200014- 
200014- 
200014- 



■100 
•221 
■215 
•511 
■562 
•100 
■182 
■332 
432 



200071-120 

200071- 470 

200072- 100 
200072-120 

200072-220 
200072-470 

200072- 680 

200073- 100 



CAP, TANT, 1UF, 35V, 10% 
CAP, TANT, 47UF, 6V, 10% 



DIODE 



TRANSISTOR, PNP 
TRANSISTOR, NPN 



TRANSISTOR, PNP, AUDIO 



RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 

RES 
RES 
RES 
RES 

RES 
RES 
RES 



MF, 
MF, 
MF, 
MF, 
MF, 
MF, 
MF, 
MF, 
MF, 



LOOK, 

2.21K, 

21.50K 

5.11K, 

5.62K, 

10.00K, 

18.20K, 

33.20K, 

43.20K ; 



1/10W, 1% 
1/10W, 1% 

1/10W, 1% 
1/10W, 1% 
1/10W, 1% 
1/1 0W, 1% 
1/10W, 1% 
1/10W, 1% 
1/10W, 1% 



FIX, COMP, 120HM, 1/4W, 5% 

FIX, COMP, 470HM, l/4W f 5% 

FIX, COMP, 100OHM,l/4W, 5% 

FIX, COMP, 120OHM,l/4W, 5% 

FIX, COMP, 220OHM,l/4W, 5% 

FIX, COMP, 470OHM,l/4W, 5% 

FIX, COMP, 680OHM,l/4W, 5% 



RES, FIX, COMP, IK, 1/4W, 5% 



VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


CS13BF105K 


MIL- 


-c- 


-26655 


CI, 2, 5, 10, 117 


CS13BB476K 


MI L- 


-c- 


-26655 


cT6 , lT(5 


1N914 








CR1-16 r 100 


2N3702 








Q3, 2, 7,8,119 


2N3704 








01,4,5,6,104 










-117,120 


MPS6562 


MOTOROLA 


Q118 


RN55D1001F 


MIL- 


-R- 


■10509 


R37 


RN55D2211F 


MIL- 


-R- 


•10509 


R38 


RN55D2152F 


MIL- 


-R- 


10509 


Rl 86 

J.\ J. U U 


RN55D5111F 


MIL- 


-R- 


10509 


R41,43 


RN55D5621F 


MIL- 


■R- 


10509 


R9,10 


RN55D1002F 


MIL- 


-R- 


10509 


R147T6 , 


RN55D1822F 


MIL- 


■R- 


10509 


R15 


RN5 5D3 32 2F 


MIL- 


-R- 


10509 




RN55D4322F 


MIL- 


R- 


10509 


R18 


RCR07G120JM 


MIL- 


R- 


39008 


R163 


RCR07G470.TM 


MIL- 


R- 


39008 


ROT 


RCR07G101JM 


MIL- 


R- 


39008 


Rl7,24 


RCR07G121JM 


MIL- 


R- 


39008 


R156-162 


RCR07G221JM 


MIL- 


R- 


39008 


R32 


RCR07G471JM 


MIL- 


R- 


39008 


R31,39,166,172 


RCR07G681JM 


MIL- 


R- 


39008 


Rl3, 140-153 


RCR07G102JM 


MIL- 


R- 


39008 


R6/26,27 ,28,48 










49,51,164, 



5043 CDJL 



Cipttsr 



MODEL 100X 



PARTS LIST 



fCODE IOINT. 

32274 



PL 



131512-OXX 



REV. 



TIT II PWB ASSEMBLY - READ 
-Oil &-012, 7 TRACK 



AFTER - WRITE 



OWN 



DATE f- ^ 7^ 



APPROVAL 



I. CO NO. 

I°180 



DATE 



'8-/7-76 



SHEET 4 
OF 21 SHEETS 



QUANTITY 




63 
64 
65 
66 
67 



68 
69 
70 
71 
72 
73 
74 
75 
76 
77 



79 
80 
81 
82 
83 



0111)12 



21] 

2 
9 
1 
21 



2 

14 

7 

/ 

7 

7 

1 

7 



23J 

2 
9 
1 
2L 



2 

141 

7 

7 

7 

7 

1 

7 



200073-150 
200073-220 

200073- 470 
1200073-820 

200074- 100 



200074-150 



CIPHER 
PART NO. 



200074- 
200074- 
[200074- 
200074- 
200075- 
200075- 
200081- 
200204- 



•270 
•430 
■470 
560 
100 
■330 
510 
•100 



200204-200 

205250-500 
205250-600 



203017 



MftOHPTION 



ITEH 62 CONTINUED FROM SH. 3 



RES , FIX, COMP, 1.5K, 1/4W, 5% 

RES, FIX, COMP, 2.2K, 1/4W, 5% 

RES, FIX, COMP, 4.7K, 1/4W, 5% 

RES, FIX, COMP, 8.2K, 1/4W, 5% 

RES, FIX, COMP, 10K, 1/4W, 5% 



RES, FIX, COMP, 15K, 1/4W, 5% 



RES, 
RES , 
RES , 
RES, 
RES, 
RES, 
RES, 
RES, 



FIX, COMP, 

FIX, COMP, 

FIX, COMP, 

FIX, COMP, 

FIX, COMP, 

FIX, COMP, 

FIX, COMP, 



27K, 1/4W, 5% 
43K, 1/4W, 5% 
47K, 1/4W, 5% 
56K, 1/4W, 5% 
100K,1/4W, 5% 
330K,1/4W, 5% 
510HM,1/2W,5% 



VARIABLE, 10K, 5% 



RES, VARIABLE, 2 OK, 5% 

RESISTOR PACK, 220 OHM 
RESISTOR PACK, 330 OHM 



I.C, HEX INVERTER, DIP 



UlUHAt ltlf\ 
VINPUR NUi 




REFERENCE 




cpi riricATiON 


DESIGNATOR 






R168-171,173, 






175 ,182-185 






187 


RCR07G152JM 


MIL-R-39008 


R4 , 11 , 19 


RCR07G222JM 


MIL-R-39008 


R36,165 


RCR07G472JM 


MIL-R-39008 


R29,34,35 


RCR07G822JM 


MIL-R-39008 


R174 


RCR07G103JM 


MIL-R-39008 


R25,30,122,124 






T2lT, 118,130, 






132,134 


RCR07G153JM 


MIL-R-39008 


R33 


RCR07G273JM 


MIL-R-39008 


R45,47 


RCR07G433JM 


MIL-R-39008 


R5,8 


RCR07G473JM 


MIL-R-39008 


RJ ~ 


RCR07G563JM 


MIL-R-39008 


Rl3 


RCR07G104JM 


MIL-R-39008 


R12 


RCR07G334JM 


MIL-R-39008 


R20 


RCR20G510JM 


MIL-R-39008 


$167 


ET34P103J 


ELECTRA 


R123, 125,127 




MIDLAND 


129,131,133 


- 




135 


ET34P203J 


ELECTRA 






MIDLAND 


R7 ,40, 42 


899-1-220 


BECKMAN 


U129 


899-1-330 


BECKMAN 


U130 


SN15836N 


TEXAS INST. 


Ull,13,16,100 






103,105,123 






124,125 



5043 COP 



Cftrfrcr 



MODEL 10 OX 



PARTS LIST 



tCODf I DINT. 

32274 



PL 



131512-OXX 



REV. 



TITLE 



PWB ASSEMBLY - READ - AFTER - WRITE 
-Oil & -012, 7 TRACK 



DWN 



DATE 



APPROVAL 



E.C.O. NO. 

h8o 



DATE 



SHEET 5 



OF 



SHEETS 



ME (CAPTION 




85 
86 



87 
88 



89 
90 
91 
92 
93 
94 
95 
96 

97 
98 
99 



REF 
REF 



211 

8 

4 
3 
2 
4 
3 
3 

3 
1 
4 



12 



2]j 
8 

4 
3 
2 
4 
3 
3 

3 
1 
4 



DWG DWG 
DWG DWG 



203021 



203036 
203041 



203019 
203002 



203008 
205061 
10030 
£06405- 
06408- 
206410- 
207406- 
207408- 



004 
171 
■Oil 
■Oil 
■Oil 
■081 
■021- 



207403-011 
731006-800 
205061-001 



331512-300 
131512-000 



I.C., QUAD 2 INPUT , DIP 



I.C., QUAD 2 INPUT, DIP 
I.C., DUAL J-K FLIP-FLOP DIP 



I.C., DUAL BUFFER, DIP 
I.C., MONOSTABLE, DIP 



I.C., OP-AMP 
WASHER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
NUT, HEX , RADIO, STL, CAD. 
WASHER, FLAT, STL, CAD. SM. PAT 
.260 MAX O.D. 

WASHER, SPLIT LOCK, STL, CAD. 
LABEL ASSY. 
WASHER, FIBER 



SCHEMATIC, READ/WRITE, RAW 
PWB ASSY, READ/WRITE, RAW 



VENDOR NO. 
SPEC. NO. 



SN15846N 



SN7438 
SN7476N 



SN15844N 
F9601PC 



709 HC 
2191 
8100-B-0256 
4-40 x 5/16 
4-40 x 1/2 
4-40 x 5/8 

# 4 

# 4 

# 4 

2161 



VENDOR OR 
SPECIFICATION 



TEXAS INST. 



TEXAS INST 
TEXAS INST 



TEXAS INST 
FAIRCHILD 



FAIRCHILD 
H.H. SMITH 
AMATOM 



CIPHER 

H. H. SMITH 



CIPHER 
CIPHER 



REFERENCE 
DESIGNATOR 



U9 ,12,15,21, 
22,106,107,109 
110 

U128 

U119,120,121 
127 

U4-8,14,101, 
104 

U17,19,20,23, 
102,111-117 

Ul-3 



5043 CDA. 



NOTE: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS 



Ctpter 


MODEL 100X PARTS LIST 


CODE IDENT. 

32274 


PL 131512-OXX 


REV. 

AS 


T,TLI: PWB ASSEMBLY - READ - AFTER - WRITE 
-013 &-014, 9 TRACK 


OWN / 

DATE ;/' • T ' 


APPROVAL 

^ - 

- / ' . s ..: 


E.C.O. NO. 

mb 


DATE 

%f7~7L 


SHEET 6 
OFZZSHEETS 



ITEM 



QUANTITY 



013J0 14 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 



1 
1 
1 
4 
2 

7 7 
1 

12 

2 

1 

1 

2 

1 

49 

27 
10 
2 

10 
9 

18 
18 
1 



9 

15 



1 
1 
1 
4 
2 

77! 
1 

121 

2 
1 
1 
2 



1 
49{ 

27 
10 
2 
10 
9 
18 
1 
1 



9 

15 



CIPHER 
PART NO. 



731512-100 
731510-500 
731510-400 
731501-300 
735000-402 
205026 
205068 
205012 
205061 
210807 
205201 
11002 

131512-902 
131512-901 
201105-010 

201120- 500 

201121- 220 

201121- 470 

201122- 220 
201122-300 
201122-510 
201122-680 
201148,001 

201148-470 



MtCftlPTtON 



201158- 001 

201159- 100 

201159-470 



PW BOARD-READ/WRITE 
STIFFENER, LONG 
STIFFENER .BAR 
RETAINER, P/C CONNECTOR 
SPACER 

TEST POINT, .058 DIA. 
CONNECTOR , PLUG (12 PIN) 
PIN TERMINALS, MALE, .093 DIA 
CONNECTOR, DIP SOLDER PINS 
SWITCH, DUAL-IN-LINE 
SWITCH, COVER 
SOCKET, 14 PIN, DIP 

SPEED KIT -9TK, 12.5-25 IPS 
SPEED KIT -9TK, 25 - 45 IPS 
CAP, DISC, .01UF, 500V, 



CAP, 
CAP, 
CAP, 
CAP, 
CAP, 
CAP, 
CAP, 
CAP, 



DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
POLYCARB , 



5PF, 300V, ±^PF 
22PF, 300V, 5% 
47PF, 300V, 5% 
220PF, 300V, 5% 
300PF, 300V, 5% 
510PF, 300V, 5% 
680PF, 300V, 5% 
.001UF, 50V, 5% 



CAP, POLYCARB, .47UF, 50V, 5% 



CAP, MYLAR, .001UF, 100V, 10% 
CAP, MYLAR, .01UF, 100V, 10% 

CAP, MYLAR, .047UF, 100V, 10% 



VENDOR NO. 
SPEC. NO. 



61181-2 

03-09-2121 

02-09-2134 

SRE-29-PD4 J 

435166-2 

435489-1 

CA-14S-10SD 



5HKS-S10 

D153C050D0 
D153E220J0 
D153E470J0 
D153E221J0 
D153E301J0 
D153E511J0 
D153E681J0 
625B1A102J 

625B1A474J 



WMF1D1 
WMF1S1 

WMF1S47 



VENDOR OR 
SPECIFICATION 



CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
AMP 
MOLEX 
MOLEX 

WINCHESTER 
AMP 
AMP 

CKT ASSY CORfXUl 



CIPHER 
CIPHER 
SPRAGUE 

SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
ELECTROCUBE 

ELECTROCUBE 



CDE 
CDE 

CDE 



REFERENCE 
DESIGNATOR 



P20 
(P20) 
P21,22 
SW1 
(SW1) 

29,130 



C25-28 , 31,118 
: T25 

C4,9,130 
C12,111 
C2T,22 
C17,20 

C7 

CT,15 
CT,11 
CT4 

C109 



C8 

CT3,29,30,112- 

mr 

C110 



5043 COP 





MODEL 100X PARTS LIST 


CODE IDENT. 

32274 


PL 131512-OXX 


REV. 


TIT LI pWB ASSEMBLY - READ - AFTER - WRITE 
-013 &-014, 9 TRACK 


OWN , k 
DATE > 


APPROVAL 


I.C.O. NO. 

mo 


DATE 

?y~/7 76 


SHEET 7 
OF ' - SHEETS 




IT I**. 



QUANTITY 



21 21 
41 39 39 



145145 202018 




CIPHER 
PART NO. 



201160- 100 

201161- 470 



£04012 
204013 

204004 



1200013 
200013 
200014 
200013 
1200013 
200014 
200014 
200014 
200014- 

200071- 
200071- 
200072- 
200072- 
200072- 
200072- 
200072- 
200073- 



-100 
-221 
-215 
-511 
-562 
-100 
-182 
-332 
-432 

120 
■470 
•100 
•120 
220 
•470 
■680 
100 



ASCRIPTION 



CAP, TANT , r/F, 35V, 10% 
CAP, TANT, 47UF, 6V, 10% 



DIODE 

TRANSISTOR, PNP 

TRANSISTOR, NPN 

TRANSISTOR, PNP, AUDIO 



RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 

RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 



MF, LOOK, 1/lOW, 1% 
MF, 2.21K, 1/10W, 1% 
21.50K 



MF, 
MF, 
MF, 
MF, 
MF, 
MF, 
MF, 

FIX, 
FIX, 
FIX, 
FIX, 
FIX, 
FIX, 
FIX, 
FIX, 



1/10W, 1% 
5.11K, 1/10W, 1% 
5.62K, 1/10W, 1% 
10.00K, 1/10W, 1% 
18.20K, 1/10W, 1% 
33.20K, 1/10W, 1% 
43.20K, 1/10W, 1% 



COMP , 
COMP , 
COMP, 
COMP , 
COMP, 
COMP, 
COMP, 
COMP, 



12 OHM, 
47 OHM, 
100 OHM, 
12 0 OHM, 
22 0 OHM, 
470 OHM, 
6 80 OHM, 
IK, 1/4W 



1/4W,5% 
1/4W,5% 
1/4W,5% 
1/4W,5% 
1/4W,5% 
1/4W,5% 
1/4W,5% 
5% 



VENDOR NO. 
SPEC. NO. 



CS13BF105K 
CS13BB476K 



1N914 



2N3702 
2N3704 



MPS6562 



RN55D1001F 
RN55D2211F 
RN55D2152F 
RN55D5111F 
RN55D5621F 
RN55D1002F 
RN55D1822F 
RN55D3322F 
RN55D4322F 

RCR07G120JM 
RCR07G470JM 
RCR07G101JM 
RCR07G121JM 
RCR07G221JM 
RCR07G471JM 
RCR07G681JM 
RCR07G102JM 



VENDOR OR 
SPECIFICATION 



MIL-C-26655 
MIL-C-26655 



MOTOROLA 



MIL- 
MIL- 
MIL- 
MIL- 
MIL- 
MIL- 
MIL- 
MIL- 
MI L- 

MIL- 
MIL- 
MIL- 
MIL- 
MIL- 
MIL- 
MIL- 
MIL- 



-R-10509 
-R-10509 
-R-10509 
-R-10509 
-R-10509 
-R-10509 
-R-10509 
-R-10509 
-R-10509 

-R-39008 
■R-39008 
■R-39008 
■R-39008 
■R-39008 
■R-39008 
■R-39008 
•R-39008 



REFERENCE 
DESIGNATOR 



CI, 2 ,5,10,117 
C16,116 



CRl-16,100 



Q3, 2, 7, 8, 119 
OT, £,5,6,100 
117,120 

Q118 



R37 
R3 8 
R186 
R41,43 
R9 ,10 
1*14^16 
RT5 
R2T 



R18 



R163 
R21 

RT7,24 



R154-162 
R32 

R31,39,166,172 
R13, 136-153 
11726 ,27 ,28 , 
48,49,51,164, 
168-171,173, 
175,182-185,18 



5043 CDP 



Date t Prefect* 


MODEL 100X PARTS LIST 


CODE IDENT. 

32274 


PL 131512-OXX 


REV. 

AB 


T,TLI PWB ASSEMBLY - READ - AFTER - WRITE 
-013 &-014, 9 TRACK 


DWN \ 

DATE >■'■■<■ 


APPROVAL 




E.C.O. NO. 

'H8o 


DATE 


SHEET 8 
OF 2 ^SHEETS 



ITEM 



QUANTITY 



63 
64 
65 
66 
67 



68 
69 
70 
71 
72 
73 
74 
75 
76 
77 



78 
79 
80 
81 
82 
83 



84 



27 
2 

111 

1 
27 



11 i: 



21 
2 

101 

1 

21i 



2 

13 

9 
9 
9 
9 
1 
9 



11 11 



CIPHER 
PART NO. 



200073-150 
200073-220 
200073-470 

200073- 820 

200074- 100 



200074-150 



200074- 
200074- 
200074- 
200074- 
200075- 
200075- 
200081- 
200204- 



270 
430 
470 
•560 
•100 
■330 
■510 
•100 



200204-200 
205250-500 
205250-600 



203017 



203021 



RCtCRIPTfON 



RES, FIX, COMP, 1.5K, 1/4W, 5% 

RES, FIX, COMP, 2.2K, 1/4W, 5% 

RES, FIX, COMP, 4.7K, 1/4W, 5% 

RES, FIX, COMP, 8.2K, 1/4W, 5% 

RES, FIX, COMP, 10K, 1/4W, 5% 



RES, FIX, COMP, 15K, 1/4W, 5% 



RES, FIX, COMP, 

RES, FIX, COMP, 

RES, FIX, COMP, 

RES, FIX, COMP, 

RES, FIX, COMP, 

RES, FIX, COMP, 

RES, FIX, COMP, 

RES, VARIABLE, 



27K, 1/4W, 5% 
43K, 1/4W, 5% 
47K, 1/4W, 5% 
56K, 1/4W, 5% 
100K, 1/4W,5% 
330K, 1/4W,5% 
510HM,1/2W, 5% 
10K, 5% 



RES, VARIABLE, 2 OK, 5% 
RESISTOR PACK, 220 OHM 
RESISTOR PACK, 330 OHM 



I.C, HEX INVERTER, DIP 



I.C, QUAD 2 INPUT, DIP 



VENDOR NO. 
SPE C. NO. 



RCR07G152JM 
RCR07G222JM 
RCRD7G472 JM 
RCR07G822JM 
RCR07G103JM 



RCR07G153 JM 

RCR07G273JM 
RCR07G433 JM 
RCR07G473 JM 
RCR07G563 JM 
RCR07G104 JM 
RCR07G334 JM 
RCR20G510JM 
ET34P103J 



ET34P203J 
899-1-220 
899-1-330 



SN15836N 



SN15846N 



VENDOR OR 
SPECIFICATION 



MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39 008 



MIL-R-39008 

MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
ELECTRA 

MIDLAND 



E/M 

BECKMAN 
BECKMAN 



TEXAS INST 



TEXAS INST 



REFERENCE 
DESIGNATOR 



R4,ll,19 
R367T65~ 
R29 ,34 ,35 



R174 
R25,30,122,124 



126,128,130, 
132,134 f u 8/12 J) 

R33 

R45,47 
R5,8, 

rT ~ 

R23 
R12 



R2TT 



R167 

R123,125,127 
129,131,133, 
135,119,121 



R7, 40,42 

UT29 
U130 



Ull,13,16,100 
103,105,123, 
124,125 
U9, 12, 15, 21, 
22,106,107,109 
110,108,18 



5043 CDP 



Ct<rhcr 


MODEL 100X PARTS LIST 


CODE IDENT. 

32274 


PL 131512-OXX 


REV 


TIT LI PW b ASSEMBLY - READ - AFTER - WRITE 
-013 &-014, 9 TRACK 


OWN 

dati r ■ ••■ • '/ , 


APPROVAL 




I.C.O. NO. 

nao 


DATE 

'8 17 % 


SHEET 9 

ofZLsheets 



STEM 


QUANTITY 


CIPHER 


MtC«t?TION 


VENDOR NO. 

IrtC. NO. 


VENDOR OR 
• PECIr 1 CAT ION 


REFERENCE 






PART NO. 


85 


i 


1 




203036 


I.C., QUAD 2 INPUT , DIP 


SN7438 


TEXAS INST. 


. U128 


86 


5 


5 




20 3041 


I.C., DUAL J-K FLIP-FLOP DIP 


SN7476N 


TEXAS INST. 


U119 , 120 , 121 


















127 / 126 


87 


8 


8 




203019 


I.C., DUAL BUFFER, DIP 


SN15844N 


TEXAS INST. 


U4-8,14,101, 


















104 


88 


U 


U 




203002 


I.C., MONOSTABLE, DIP 


F9601PC 


FAIRCHILD 


U17 , 19 20 ,23 


















102 ,111-117 


















U118,122 


89 


2i 


2" 




203008 


I.C., OP-AMP 


709 HC 


FAIRCHILD 


Ul-3 


90 


8 


8 




205061-004 


WASHER, FLAT - FIBRE 


2191 


TT TT \ M "T T*T T 

H.H. SMITH 




91 


4 


4 




1 1 A A 7 A 1*71 

210030-171 


STANDOFF, HEX - BRASS 1/8 


8100-B-025O 


• ill TTWt 

AMATOM 




92 


3 


3 




206405-011 


SCREW, PAN, PHIL, STL, CAD. 


4-40 x 5/16 






9 3 


2 


2 




206408-011 


SCREW, PAN, PHIL, STL, CAD. 


4-40 x 1/2 






94 


4 


4 




206410-011 


SCREW, PAN, PHIL, STL, CAD. 


4-40 x 5/8 






9 5 


3 


3 




207406-081 


NUT, HEX, RADIO, STL, CAD. 


# 4 






96 


3 


3 




207408-021 


WASHER, FLAT, STL, CAD. SM. PAT. 


















ocn may n n 


tT 






97 


3 


3 




207403-011 


WASHER, SPLIT LOCK, STL, CAD 


# 4 






98 


1 


1 




731006-800 


LABEL ASSY. 




CIPHER 




99 


4 


4 




205061-001 


WASHER, FIBER 


2161 


H. H. SMITH 




REF 


DWG 


DWG 




33151 2-300 


SCHEMATIC, READ/WRITE, RAW 




CIPHER 




REF 


DWG 


DWG 




131512-000 


PWB ASSY, READ/WRITE, RAW 




CIPHER 





5043 CDP 



NOTE: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS 



Date «. *r*tf»rf» 


model io ox PARTS LIST 


CODE IDENT. 

32274 


PI 131512-0XX 


REV. 


T,TLi PWB ASSEMBLY - READ/WRITE 
-015 & -016 , 7 TRACK 


OWN / ' 
DATE /- • 


APPROVAL , 


E.C.O. NO. 

mo 


DATE 


SHEET 1Q 
OF? iSHEITS 



QUANTITY 




1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



1 
1 
1 
4 
2 

67 

1 

1 

2 



41 

21 
8 
2 
8 
7 
14 
14 
1 



7 

131 



1 
1 
1 
4 
2 

67] 
1 

121 

2 
1 
1 
2 



41 

21 

8 

2 

8 

7 

It 

14 



7 

13 



CIPHER 
PART NO. 



731512-100 

731510-500 

731510-400 

731501-300 

735000-402 

205026 

205068 

205012 

205061 

210807 

205201 

211002 

131511-002 

131511-001 

1201105-010 



201120- 
201121- 
201121- 
201122- 
201122- 
201122- 
201122- 
201148- 



•500 

■220 
•470 
■220 
•300 
•510 
•680 
•001 



201148-470 



201158- 001 

201159- 100 



DESCRIPTION 



PW BOARD-READ/WRITE 
STIFFINER, LONG 
STIFFINER BAR 
RETAINER, P/C CONNECTOR 
SPACER 

TEST POINT, .058 DIA 

CONNECTOR, PLUG (12PIN) 

PIN TERMINALS, MALE .093 DIA 

CONNECTOR, DIP SOLDER PINS 

SWITCH, DUAL-IN-LINE 

SWITCH, COVER 

SOCKET, 14 PIN, DIP 

SPEED KIT 7TK, 12.5-25 IPS 

SPEED KIT 7TK, 25-45 IPS 

CAP, DISC, .01UF, 500V, 



CAP, 
CAP, 
CAP, 
CAP, 
CAP, 
CAP, 
CAP, 
CAP, 



DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
POLYCARB , 



5PF, 300V,±1/2PF 
22PF, 300V, 5% 
47PF, 300V, 5% 
220PF, 300V, 5% 
300PF, 300V, 5% 
510PF, 300V, 5% 
680PF, 300V, 5% 
.001UF, 50V, 5% 



CAP, POLYCARB, .47UF, 50V, 5% 



CAP, MYLAR, .001UF, 100V, 10% 
CAP, MYLAR, .01UF, 100V, 10% 



VENDOR NO. 
SPEC. NO. 



61181-2 

03-09-2121 

02-09-2134 

SRE-29-PD4J 

435166-2 

435489-1 

CA-14S-10SD 



5HKS-S10 

D153C050D0 
D153E220J0 
D153E470J0 
D153E221J0 
D153E301J0 
D153E511J0 
D153E681J0 
625B1A102J 

625B1A474J 



WMF1D1 
WMF1S1 



VENDOR OR 
SPECIFIC ATION 

CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
AMP 
MOLEX 
MOLEX 

WINCHESTER 
AMP 
AMP 

CKT ASSY CORP 
CIPHER 
CIPHER 

SPRAGUE 

SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
ELECTROCUBE 

ELECTROCUBE 



CDE 
CDE 



REFERENCE 
DESIGNATOR 



P20 

(P20) 

P21,22 

SW1 

(SW1) 

XU129,130 



C25-28,31,118 



-129 

C4,o,130 
C12,lIT~ 



C21,22 

C17,20 

CT" 

C7,15 

C6,ll 

CIA — 

C109 



C8 

CT3,29,30,112- 
IT5 



5043 CDP 



MODEL 100X 



PARTS LIST 



KODI iDENT. 

32274 



PL131512-0XX 



REV. 

A3 



TITLE pwB ASSEMBLY - READ/WRITE 
-015 & -016, 7 TRACK 



OWN 



DATE 



APPROVAL 



E.C.O. NO. 

mo 



DATE 

S-/7-74 



SHEET 11 
OF 7-1. SHEETS 



VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 

MCIAM1 TAt 

utiiwnMiviR 


WMF1S47 


CDE 






C110 


CS13BF105K 


MIL- 


c- 


26655 


CI, 2 ,5 ,10 ,23 , 










TT7 


CS13BB476K 


MIL- 


C- 


26655 


C16 ,116 


1N914 








CRl-16,17,100 


2N3702 








Q2, 3, 7,8, 119 


2N3704 








QT,T,5,6,104 










-117 ,120 


MPS6562 


MOTOROLA 


Q118 


RN55D1001F 


MIL- 


R- 


10509 


R37 


RN55D2211F 


MIL- 


R- 


10509 


R3 8 


RN55D2152F 


MIL- 


R- 


10509 


R186 


RN55D5111F 


MIL- 


R- 


10509 


R41,43 


RN55D5621F 


MIL- 


R- 


10509 


R9,10 


RN55D1002F 


MIL- 


R- 


10509 


R14 ,16 


RN55D1822F 


MIL- 


R- 


10509 


R15 


RN55D3322F 


MIL- 


R- 


10509 


R22 


RN55D4322F 


MIL- 


R- 


10509 


R18 


RCR07G120JM 


MIT.- 


R- 


39008 


R163 


RCR07G470JM 


MIL- 


R- 


39008 


R21 


RCR07G101JM 


MIL- 


R- 


39008 


Rl7 ,24 


RCR07G121JM 


MIL- 


R- 


39008 


Rl56 : T62 


RCR07G221JM 


MIL- 


R- 


39008 


R3 2 


RCR07G471JM 


MIL- 


R- 


39008 


R31,39,166,172 


RCR07G681JM 


MIL- 


R- 


39008 


R13, 140-153 


RCR07G102JM 


MIL- 


R- 


39008 


R6, 26 , 27 , 28 , 48 










49,51,164,168- 










171. 173. 175. 



ITEM 

t XX u. 

32 
33 

34 
35 
36 
37 
38 
39 
40 
41 

42 
4 3 
44 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 



] 149.14 



QUANTITY 



1 

30 



1 

30 



17 
31 



1 
1 
1 

^ 

14 
.14 
7 
7 



1 
7 

14 

7 

1 

10 
21 
43 



17 
31 



1 
1 
1 
2 
14 
14| 
7 
7 
7 

1 
7 
14] 
7 
1 

10 
21 
43 



201159- 470 

201160- 100 

201161- 470 



202018 



204012 
204013 

204004 



CIPHER 
PART NO. 



200013- 
200013- 
200014- 
1200013- 
200013- 
200014- 
200014- 
200014- 
200014- 

200071- 
2 00071- 
200072- 
200072- 
200072- 
200072- 
200072- 
200073- 



■100 
•221 
•215 
511 
■562 
100 
•182 
332 
432 

■1.2.*) 
■470 
■100 
•120 
•220 
■470 
■680 
■100 



Btf&ceipriOM 



CAP, MYLAR, .047UF, 100V, 10% 
CAP, TANT, 1UF, 35V, 10% 

CAP, TANT, 47UF, 6V, 10% 



DIODE 



TRANSISTOR, PNP 
TRANSISTOR, NPN 

TRANSISTOR, PNP, AUDIO 



RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 

RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 



MF, LOOK, 1/10W, 1% 

MF, 2.21k, 1/10W, 1% 

MF, 21.50K, 1/10W, 1% 

MF, 5.11K, 1/10W, 1% 

MF, 5.62K, 1/10W, 1% 

MF, 10.00K, 1/10W, 1% 

MF, 18.20K, 1/10W, 1% 

MF, 33.20K, 1/10W, 1% 

MF, 43.20K, 1/10W, 1% 

FIX COMP, 12 OHM, 1/4W, 

FIX COMP, 47 OHM, 1/4W, 

FIX COMP, 100OHM, 1/4W, 

FIX COMP, 120OHM, 1/4W, 

FIX COMP, 220OHM, 1/4W, 

FIX COMP, 470OHM, 1/4W, 

FIX COMP, 6 80OHM, 1/4W, 

FIX COMP, 1 K, 1/4W, 5% 



5% 
5% 
5% 
5% 
5% 
5% 
5% 



5043 CDP_ 



Cipher 


MODEL 100X PARTS LIST 


CODi IDENT. 

32274 


PL 131512-OXX 


RIV. 


TIT LI PWB ASSEMBLY - READ/WRITE 
-015 &-016, 7 TRACK 


DWN T p \- 
DATE #-/-f-7;7' - 


APPROVAL ^ 


E.C.O. NO. 

i c l80 


DATE 


SHEET 12 
OF 2 -SHEETS 



ITEM 

62 
63 
64 
65 
66 
67 



68 
69 
70 
71 
72 
73 
74 
75 
76 
77 



79 
80 
81 
82 
83 



84 



QUAMT 



iTY 



2: 

2 
9 
1 
2 



85 

86{ 4 




2 II 

2 
9 
1 

21] 



1 
1 
2 

14 

7 
7 
7 
7 
1 
7 



CIPHER 
PART NO. 



200073-150 
200073-220 
200073-470 

200073- 820 

200074- 100 



200074- 
200074- 
200074- 
200074- 
200074- 
200074- 
200075- 
200075- 
200081- 
200204- 



•150 
■240 
■270 
•430 
•470 
•560 
•100 
•330 
•510 
■100 



200204-200 

205250-500 
205250-600 



203017 



203021 



203041 



MftOHPTtON 



ITEM 62 CONTINUED FROM SH. 11 
RES, FIX COMP, 1.5K, 1/4W, 5% 
RES, FIX COMP, 2.2K, 1/4W, 5% 
RES, FIX COMP, 4.7K, 1/4W, 5% 
RES, FIX COMP, 8.2K, 1/4W, 5% 
RES, FIX COMP, 10K, 1/4W, 5% 



RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 



FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
VARIABLE 



15K, 1/4W, 5% 

24K, 1/4W, 5% 

27K, 1/4W, 5% 

43K, 1/4W, 5% 

47K, 1/4W, 5% 

56K, 1/4W, 5% 

100K,1/4W, 5% 

330K,1/4W, 5% 
510HM, 1/2W, 5% 
10K, 5% 



RES, VARIABLE, 2 OK, 5% 

RESISTOR PACK, 220 OHM 
RESISTOR PACK, 330 OHM 



I.C., HEX INVERTER, DIP 



I.C., QUAD 2 INPUT, DIP 



I.C., DUAL J-K FLIP-FLOP DIP 



VENDOR NO. 
SPEC. NO. 



RCR07G152JM 
RCR07G222JM 
RCR07G472JM 
RCR07G822JM 
RCR07G103JM 



RCR07G153JM 
RCR07G243JM 
RCR07G273JM 
RCR07G433JM 
RCR07G473JM 
RCR07G563JM 
RCR07G104JM 
RCR07G334JM 
RCR20G510JM 
ET34P103J 



ET34P203J 

899-1-220 
899-1-330 



SN15836N 
SN15846N 

SN7476N 



VENDOR OR 
SPECIFICATION 



MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 



MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
ELECTRA 

MIDLAND 



ELECTRA 

MIDLAND 
BECKMAN 
BECKMAN 



TEXAS INST. 



TEXAS INST. 



TEXAS INST. 



REFERENCE 
DESIGNATOR 



R182-185,187 
R4,ll,19 
R36 ,165 
R29,34,35 



R174 
R25,30,122,124 
126,118,130, 
132,134 

R33 
R50 

R45,47 
R5,8 
R3 
R?3 
RT2 



R20 

R~m 

R123,125,127, 

129,131,133, 

135 

R7,40,42 

U129 

U130 



Ull,13,16,100 

103,105,123, 

124,125 

U9, 12, 15, 21, 

22,106,107, 

109 f 110 

U119,120,121,12 



5043 COP 





mohft iooy PARTS LIST 


CODE 

32; 


IDENT. 

>74 


PL 


131512-C 


)XX 


REV. 


TITLE p WB ASS EM 

\j x —J cx yj jl \j 


BLY - READ/WRITE 
, 7 TRACK 


DWN / 
DATE 


APPROVAL 


E.C.O. NO. 

n 80 


DATE 


SHEET j_3 
OF > 'SHEETS 



ITKM 

W..a"!'j 



QUANTITY 
— ■ ■ * ■ 

2 J Lj v^£ wear s; 



7 



89 
90 
91 
92 
9 3 
94 
95 
96 

97 
98 

99 



*EF 
IEF 



13 

211 

8 
4 
3 
2 
4 
3 
3 

3 

1 

4 



DWGDWG 
)WG DWG 



13 
23J 



CIPHER 
PART NO. 



203019 

203002 

203008 
205061-004 
210030-171 
206405-011 
206408-011 
206410-011 
207406-081 
207408-021 

207403-011 
731006-800 
205061-001 



331512-300 
131512-000 



MftCftlPTtOM 



I.C, DUAL BUFFER, DIP 
I.C, MONOSTABLE, DIP 

I.C, OP-AMP 

WASHER, FLAT - FIBRE 

STANDOFF, HEX - BRASS 1/8 

SCREW, PAN , PHIL, STL, CAD. 

SCREW, PAN, PHIL, STL , CAD. 

SCREW, PAN, PHIL, STL, CAD. 

NUT, HEX, RADIO, STL, CAD. 

WASHER, FLAT, STL, CAD. SM. PAT 
.260 MAX O.D 

WASHER, SPLIT LOCK, STL, CAD. 

LABEL, ASSY. 

WASHER, FIBER 



SCHEMATIC, READ/WRITE, RAW 
PWB ASSY, READ/WRITE, RAW 



VENDOR NO. 
SPEC. NO. 



SN15844N 

F9601PC 

709 HC 
2191 

8100-B-0256 

4-40 x 5/16 
4-40 x 1/2 
4-40 x 5/8 

# 4 

# 4 

# 4 

2161 



VENDOR OR 
SPECIFICATION 



TEXAS INST. 

FAIRCHILD 

.FAIRCHILD 
[-I.H. SMITH 
AMATOM 



CIPHER 

H. H. SMITH 



CIPHER 
CIPHER 



REFERENCE 
DESIGNATOR 



U4-8, 14,101, 
104 

U10,17,19,20, 

23,102,111-117 

Ul-3 



5043 CDP 



NOTE : 



UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS 



MODEL 100X 



PARTS LIST 



CODE IDENT. 

32274 



PL 



131512-OXX 



REV. 



E.C.O. NO. 


DATE 


SHEET 14 


mo 




OF Z". SHEETS 



TITIE pWB ASSEMBLY - READ/WRITE 
-017 &-018, 9 TRACK 



OWN 



DATE 




ITEM 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



QUANTITY 
T 



1 
1 
1 
4 
2 

77 
1 

12 

2 

1 

1 

2 

1 

49 

27 
10 
2 

10 
9 

18 
18 
1 



9 

15 



1 
1 
1 
4 
2 
77 
1 

12| 

2 
1 
1 
2 



1 

49 

27 
10 
2 

101 
9 

18 
18 
1 



9 
151 



CIPHER 
PART NO. 



731512- 

731510- 

731510- 

731501- 

735000- 

205026 

205068 

205012 

205061 

210807 

205201 

211002 

131512- 
131512- 
201105- 

201120- 
201121- 
201121- 
201122- 
201122- 
201122- 
201122- 
201148- 



■100 
•500 
•400 
300 
•402 



■902 
■901 
■010 

■500 
•220 
•470 
■220 
•300 
■510 
680 
•001 



201148-470 



201158- 001 

201159- 100 



MSCAIPTION 



PW BOARD-READ/WRITE 
STIFFINER, LONG 
STIFFINER BAR 
RETAINER, P/C CONNECTOR 
SPACER 

TEST POINT, .058 DIA 
CONNECTOR, PLUG (12 PIN) 
PIN TERMINALS, MALE .093 DIA 
CONNECTOR, DIP SOLDER PINS 
SWITCH, DUAL-IN-LINE 
SWITCH, COVER 
SOCKET, 14 PIN, DIP 

SPEED KIT, 9 TK, 12. 5-25 IPS 
SPEED KIT, 9 TK, 25-45 IPS 
CAP, DISC, .01UF- 500V 



CAP, 
CAP, 
CAP, 
CAP, 
CAP, 
CAP, 
CAP, 
CAP, 



DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
DIP MICA, 
POLYCARB , 



5PF, 300V,±1/2PF 
22PF, 300V, 5% 
47PF, 300V, 5% 
220PF, 300V, 5% 
300PF 300V, 5% 
510PF, 300V, 5% 
680PF, 300V, 5% 
.001UF, 50V, 5% 



CAP, POLYCARB, .47UF, 50V, 5% 



CAP, MYLAR, .001UF, 100V, 10% 
CAP, MYLAR, .01UF, 100V, 10% 



VENDOR NO. 
SPEC. NO. 



61181-2 

03-09-2121 

02-09-2134 

SRE-29-PD4J 

435166-2 

435489-1 

CA-14S-10SD 



5HKS-S10 

D153C050D0 
D153E220J0 
D153E470J0 
D153E221J0 
D153E301J0 
D153E511J0 
D153E681J0 
625F1A102J 

625B1A474J 



WMF1D1 
WMF1S1 



VENDOR OR 
SPECIFICATION 



CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

AMP 

MOLEX 

MOLEX 

WINCHESTER 

AMP 

AMP 

CKT ASSY CORP 

CIPHER 
CIPHER 
SPRAGUE 

SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
SANGAMO 
ELECTROCUBE 

ELECTROCUBE 



CDE 
CDE 



REFERENCE 
DESIGNATOR 



P20 

(P20) 

P21,22 

SW1 

(SW1) 

XU129,130 



C25-28,31,118 
=173 — 



C4,9,130 

C12,lll 

C2T,22 

C17,20 

C7~ 

Cl,15 

cT,ll 

CT4 
C109 



C8 

£13,29,30,112 
-115 



CAil r MM 



c 



MODEL 100X 



PARTS LIST 



KOOC IDENT. 

32274 



PL 



131512-OXX 



REV. 



I.C.O. NO. 1 DATI I SHEET 15 

j <\tiO I g"/7-76 [OF 7. 2-SHEETS 



TITLE PWB ASSEMBLY - READ/WRITE 
-01.7 &-018, 9 TRACK 



OWN 



DATE 



APPROVAL 



ITIM 


QUANTITY 


CIPHER 
PAQT NO. 


MftCRIPTiON 


j i / 


110 




32 


X 


1 

X 


m 


20 liby 


- 4 / U 


CAP, 


MYLAR, .047UF, 100V, 10% 


33 


1 Q 

J O 


t Q 

J o 




201160 


-100 


CAP, 


TANT 


, 1UF, 35V, 10% 


34 


1U 


1U 




201161 


-470 


CAP, 


TANT 


, 47UF, 6V, 10% 


35 


















36 


















37 


1 A £ 


L 4 O 




202018 




DIODE 




38 


















39 


















40 


£. 1 


zl 




204012 




TRANSISTOR, PNP 


41 


jy 


jy 




204013 




TRANSISTOR, NPN 


42 


1 


1 




204004 




TRANSISTOR, PNP, AUDIO 


43 


















44 


















45 


1 


1 




200013 


-100 


RES, 


MF, 


LOOK, 1/10W, 1% 


46 


1 


1 




2 00013 


-2 21 


RES, 


MF, 


2.21K, 1/10W, 1% 


47 


1 


l 




200014 


-215 


RES , 


MF, 


21.50K, 1/10W,1% 


48 


Z 


--) 

z 




200013 


-511 


RES, 


MF, 


5.11K, 1/10W, 1% 


49 


1 3 


18 




200013 


-562 


RES , 


MF, 


5.62K, 1/10W, 1% 


50 


lb 


IB 




200014 


-100 


RES, 


MF, 


10.00K, 1/10W, 1% 


51 


y 


y 




200014 


-182 


RES, 


MF, 


18.20K, 1/10W, 1% 


52 


9 


9 




200014 


-332 


RES , 


MF , 


33.20K, 1/10W, 1% 


53 


9 


9 




200014 


-432 


RES , 


MF, 


43.20K, 1/10W, 1% 


54 
55 


1 


1 




200071 


-120 


RES, 


FIX 


COMP, 12 OHM, 1/4W, 


56 


9 


9 




200071 


-470 


RES, 


FIX 


COMP, 47 OHM, 1/4 W, 


57 


18 


18 




200072 


-100 


RES , 


FIX 


COMP, 100 OHM,l/4W, 


58 


9 


9 




200072 


-120 


RES , 


FIX 


COMP, 120 OHM,l/4W, 


59 


1 


1 




200072 


-220 


RES, 


FIX 


COMP, 22 0 OHM,l/4W, 


60 


12 


12 




200072 


-470 


RES, 


FIX 


COMP, 47 0 OHM,l/4W, 


61 


27 


27 




200072 


-680 


RES, 


FIX 


COMP, 6 80 OHM,l/4W, 


62 


51 


51 




200073 


-100 


RES , 


FIX 


COMP, IK, 1/4W, 5% 



5% 
5% 
5% 
5% 
5% 
5% 
5% 



VENDOR NO. 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


WMF IS 4 7 


CDE 






C110 


CS13BF105K 


MIL- 


c- 


26655 


CI, 2, 5, 10, 23, 










TT7 


CS13BB476K 


MIL- 


c- 


26655 


C16,116 


1N914 


CR1- 


16 


,17,100 




2N3702 








Q2, 3, 7 ,8, 119 


2N3704 








01,4,5,6,100 










-117,120 


MPS6562 


MOTOROLA 


Q118 


RN55D1001F 


MIL- 


R- 


10509 


R37 


RN55D2211F 


MIL- 


R- 


10509 


R38 


RN55D2152F 


MIL- 


R- 


10509 


KiOD 


RN55D5111F 


MIL- 


R- 


10509 


R41,43 


RN55D5621F 


MIL- 


R- 


10509 


R9 ,10 


RN55D1002F 


MIL- 


R- 


10509 


R14 ,16 


RN55D1822F 


MIL- 


R- 


10509 


R15 


RN55D3322F 


MIL- 


R- 


10509 


R22 


RN5 5D4322F 


MIL- 


R- 


10509 


R18 


RCR07G12 0JM 


MIL- 


R- 


39008 


R163 


RCR07G470JM 


MIL- 


R- 


39008 


R21 


RCR07G101JM 


MIL- 


R- 


39008 


R17,24 


RCR07G121JM 


MIL- 


R- 


39008 


R154-162 


RCR07G221JM 


MIL- 


R- 


39008 


R32 


RCR07G471JM 


MIL- 


R- 


39008 


R31,39,166,172 


RCR07G6 81JM 


MIL- 


R- 


39008 


R13, 136-153 


RCR07G102JM 


MIL- 


R- 


39008 


R6, 26 , 27, 28, 48 










49.51.164.16*=. 



5043 CPA 





MODEL 100X PARTS LIST 


CODE IDENT. 

32274 


PL 


131512-C 


)XX 


REV. 

PB 


TITLE PWB ASSE 
-017 & - 


MBLY - READ/WRITE 
018, 9 TRACK 


OWN 

DATE^-q 7f 


APPROVAL 

x / 


3 


E.C.O. NO. 


DATE 

2-/7-7* 


SHEET 16 
OF I ^-SHEETS 



ITEM 



1017 013 



62 

63 
64 
65 
66 
67 



QUANTITY 



27 271 

z 2 

11 131 

1 1 

27 27 



68 


1 


1 


69 


1 


1 


70 


2 


2 


/ X 


J. 0 


X r 


72 


9 


9 


73 


9 


9 


74 


9 


9 


75 


9 


9 


76 


1 


1 


77 


9 


9 


78 


11 


13 


79 


1 


1 


80 


1 


1 


81 






82 






83 


9 


9 


84 


11 


11 



CIPHER 
PART NO. 



200073- 
[200073- 
200073- 
200073' 
200074- 



200074- 
200074- 
200074- 
200074' 
200074- 
200074- 
200075- 
200075- 
200081- 
200204- 



•150 
■220 
•470 
■820 
•100 



150 
•240 
•270 
■430 
■470 
•560 
•100 
•330 
■510 
■100 



200204-200 
205250-500 
205250-600 



203017 



203021 



ASCRIPTION 



ITEM 62 CONTINUED FROM SH. 15 

RES, FIX COMP, 1.5K, 1/4W, 5% 

RES, FIX COMP, 2.2K, 1/4W, 5% 

RES, FIX COMP, 4.7K, 1/4W, 5% 

RES, FIX COMP, 8.2K, 1/4W,.5% 

RES, FIX COMP, 10K, 1/4W, 5% 



RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 



FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
FIX COMP 
VARIABLE 



15K, 

24K, 

27K, 

43K, 

47K, 

56K, 

100K, 

330K, 

510HM 

10K, 



1/4W, 5% 

1/4W, 5% 

1/4W, 5% 

1/4W, 5% 

1/4W, 5% 

1/4W, 5% 

1/4W, 5% 

1/4W, 5% 
, 1/2W, 5% 
5% 



RES, VARIABLE, 2 0K f 5% 
RESISTOR PACK, 220 OHM 
RESISTOR PACK, 330 OHM 



I.C., HEX INVERTER, DIP 



I.C., QUAD 2 INPUT, DIP 



VENDOR NO. 
SPEC. NO. 



RCR07G152JM 
RCR07G222JM 
RCR07G472JM 
RCR07G822JM 
RCR07G103JM 



RCR07G153JM 
RCR07G2 43 JM 
RCR07G27 3JM 
RCR07G433JM 
RCR07G473JM 
RCR07G563JM 
RCR07G104JM 
RCR07G334JM 
RCR20G510JM 
ET34P103J 



ET34P203J 
899-lr-220 
899-1-330 



SN15836N 



SN15846 



SPECIFICATION 



MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL- 


R- 


39008 


MIL-R- 


39008 


ELECTRA 



MIDLAND 



E/M 

BECKMAN 
BECKMAN 



TEXAS INST. 



TEXAS INST. 



DESIGNATOR 



171,173,175, 
182-185,187 
R4,ll,19 
R367T65~ 
R29,34,35 
RiT4 
R25,30,122,124 
126,128,130 

132,134,118. 

120 
R33 
R50 

R45,47 
R5,8 
Rj ~ 
R2 3 
R12 
RTO" 
R1T7 



R123,125,127, 

129,131,133, 

135,119,121 



R7,40,42 

0T29 

U130 



Ull,13,16,100 

103,105,123, 

124,125 

U9, 12, 15, 21, 22 
106,107,109,110 



5043 COP 



r* '> 



Dai.-. . rrrwtactB 



MODEL 100X 



PARTS LIST 



KOOf IDINT. 

32274 



PL 



131512-OXX 



XIV. 

fib 



TIT II PWB ASSEMBLY - READ/WRITE 
-017 & -018 , 9 TRACK 



VN4H ) 



DATE -f -75"" 



ITEM 



)17 



84 
85 
86 



88 



89 
90 
91 
92 
93 
94 
95 
96 

97 
98 
99 



REF 

REF 



QUANTITY 



15 



27 

8 

4 

3 

2 

4 

3 

3 

3 
1 
4 



1 



DWG DWG 



DWG 



151 



27| 

8 

4 

3 

2 

4 

3 

"3 

3 
1 
4 



DWG 



CIPHER 
FART NO. 



203036 
203041 



203019 
203002 



203008 
£05061-004 
210030-171 
206405-011 
206408-011 
206410-011 
207406-081 
207408-021 

207403-011 
731006-800 
205061-001 



331512-300 
131512-000 



MSOHPTION 



ITEM 84 CONTINUED FROM SH. 16 
I.C., QUAD 2 INPUT, DIP 
I.C., DUAL J-K FLIP-FLOP DIP 



I.C., DUAL BUFFER, DIP 
I.C., MONOSTABLE, DIP 



I.C. , OP-AMP 
WASHER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
NUT, HEX, RADIO, STL, CAD 
WASHER, FLAT, STL, CAD. SM. PAT 

.260 MAX O.D. 
WASHER, SPLIT LOCK, STL, CAD. 
LABEL, ASSY. 
WASHER, FIBER 



SCHEMATIC, READ/WRITE y RAW 
PWB ASSY, READ/WRITE, RAW 



VENDOR NO. 
SPEC. NO. 



SN7438 
SN7476N 



SN15844N 
F9601 PC 



709 HC 

2191 
8100-B-0256 

4-40 x 5/16 
4-40 x 1/2 
4-40 x 5/8 
#4 

#4 
#4 

2161 



E.C.O. I^O. 


DATE 


SHEET 17 


use 


?-r/7h 


OF Z -SHEETS 



VENDOR OR 
SPECIFICATION 



TEXAS INST. 
TEXAS INST. 



TEXAS INST. 
FAIRCHILD 



FAIRCHILD 
H. H. SMITH 

AMATOM 



CIPHER 

H. H. SMITH 



CIPHER 
CIPHER 



REFERENCE 
DESIGNATOR 



U108,18 
U123 

U119, 120,121 
127 f 126 

U4-8, 14,101, 

104 

U17,19,20,23, 
102,111-118, 
122.10. 
Ul-3 



5043 CD*. 



NOTE: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS 



Cfphsr 



MODEL 100X 



PARTS LIST 



FOR TRACKS 



KOOE I DENT. 

32274 



PL 



131512-OXX 



REV. 



TITLE 



PWB ASSEMBLY - (-019) 9 TK , R/W, 75 IPS 

(-020) 9 TK, RAW , 75 IPS 



DWN V. P. 



DATE ^-24 -75 



APPROVAL 



E.C.O. NO. 

h8o 



DATE 

8-/7-76 



SHEET 18 
OF IZ- SHEETS 



ITEM 



019 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 



QUANTITY 



1 
1 
1 
4 
2 

77 
1 

12 
2 



48 

9 
1 

11 
19 



10 



0 2C 



1 
1 
1 

4 
2 

77 
1 

12 
2 



48 

9 
1 

191 

2 

9 

10 
101 



CIPHER 
PART NO. 



731512-100 

731510-500 

731510-400 

731501-300 

735000-402 

205026 

205068 

205012 

205061 



201105-010 

201120- 500 

201121- 220 

201121- 470 

201122- 220 

201121- 470 

201122- 510 
201149-022 
201148-00l| 



M6CAIPTION 



PWB - READ/WRITE 
STIFFENER, LONG 
STIFFENER, BAR 
RETAINER, P/C CONNECTOR 
SPACER 

TEST POINT, .058 DIA 
CONNECTOR, PLUG (12 PIN) 
PIN TERMINALS, MALE .093 DIA 
CONNECTOR, DIP SOLDER PINS 



CAP, DISC, .01UF, 500V 



CAP, 

CAP, 

CAP, 

CAP, 
CAP, 

CAP, 
CAP, 
CAP, 



DIP MICA, 

DIP MICA, 

DIP MICA, 

DIP MICA, 
DIP MICA, 

DIP MICA, 
DIP MICA, 
POLYCARB , 



5PF , 300V,±1/2PF 

22PF,300V, 5% 

47PF, 300V, 5% 

220PF," 300V f 5% 
47PF, 300V, 5% 

510PF, 300V, 5% 
.0022UF, 50V, 5% 
.001UF, 50V, 5% 



VENDOR NO. 
SPEC. NO. 



61181-2 
03-09-2121 
02-09-2134 
SRE-29-PD4J 



5HKS-S10 

D153C050D0 

D153E220JO 

D153E470JO 

D153E221JO 
D153E470JO 

D153E511JO 
RA2A222J 

625F1A102J 



VENDOR OR 
SPECIFICATION 



CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

AMP 

MOLEX 

MOLEX 

WINCHESTER 



SPRAGUE 

SANGAMO 

SANGAMO 

SANGAMO 

SANGAMO 
SANGAMO 

SANGAMO 
1MB 

ELECTROCUBE 



REFERENCE 
DESIGNATOR 



P20 

(P20) 

P21,22 



C 25-28 ,31,118- 
120,122-129 

C130 

cm 

C21, 22, 100-108 

C17,20,7_ 
C21,22 

C15 

C18, 100-108 
C24,14 , 



Kt\At cam 





MODEL 


100X 


PARTS 


LIST 






CODE IDENT. 

32 274 


PL 


131512-0XX 


REV ] 

n u 


T,TLi PWB ASSEMBLY - 


(-019) 
(-020) 


9 TK, R/W, 7 5 
9 TK, RAW, 7 5 


IPS 
IPS 


OWN VP. 


APPROVAL 




E.C.O. NO. 

n8o 


DATE 


SHEET 


19 










8' \ ] (L 


OF • SHEETS 



ITEM 


QUANTITY 


CIPHER 


B25CAIPTION 


VENDOR NO. 


VENDOR OR 


REFERENCE 




PACT NO. 


SPEC. NO. 


SPECIFICATION 


DESIGNATOR 


24 


X 






201149-022 


CAP, POLYCARB, .0022UF, 50V, 5% 


RA2A222J 


1MB 


C18 


25 


1 


1 




201148-470 


CAP, POLYCARB, . 47UF, 50V, 5% 


625B1A474J 


ELECTROCUBE 


C109 


26 


9 


9 




201122-470 


CAP, DIP MICA, 470PF, 300V 5% 


D153E471JO 


SANGAMO 


C6 


27 
28 


y 


9 




201148-100 


CAP, POLYCARB, . 1UF , 50V, 5% 


650B1A104J 


ELECTROCUBE 


C10 


29 
30 




19 




201160-100 


CAP, TANT, 1 UF, 35V, 10% 


CS13BF105F 


MIL-C-26655 


CI, 2 ,117 


31 


15 


15 




201159-100 


CAP, MYLAR, . 01UF, 10 0V, 10% 


WMF1S1 


CDE 


C13, 29, 30,112 
-115 


32 


1 


1 




201159-470 


CAP, MYLAR, .047UF, 100V, 10% 


WMF1S47 


CDE 


C110 


33 


20 






201160-100 


CAP, TANT, 1UF, 35V, 10% 


CS13BF105K 

• 


MIL-C-26655 


CI. 2, ,23,117 


34 


10 


10 




201161-470 


CAP, TANT, 47UF, 6V, 10% 


CS13BB476K 


MIL-C-26655 


C16,116 


35 


9 


9 




201168-330 


CAP, TANT,.33UF, 35V, 10% 


CS13BF334K 


MIL-C-26655 


C5 


36 




145 




202018 


DIODE 


IN914 




CR1-16 , 100 


37 


146 






202018 


DIODE 


1N914 




CRl-16,17,100 


38 


20 


20 




204007-500 


TRANSISTOR - NPN 


2N2222 




Ql/4,5,6 


39 


18 


18 




204026-010 


TRANSISTOR - PNP 


2N5355 




Q2,3 


a n 


3 


3 






1 X\rV LNDlDiUKf r IN if 


IN J / U £. 




V / , O , _L J. 3' 


41 


19 


19 




204013 


TRANSISTOR, NPN 


2N3704 




Q100-117,120 


42 


1 


1 




204004 


TRANSISTOR, PNP, AUDIO 


MPS6562 


MOTOROLA 


Q118 


43 


9 






200014-15E 


RES, MF, 15. 8K, 1/10W, 1% 


RN55D1582F 


MIL-R-10509 


R118,120,122 
124,126,128, 
130,132,134 


44 




9 




200013-511 


RES, FF, 5.11K, 1/10W, 1% 


RN55D5111F 


MIL-R-10509 


R118,120,122, 

124,126,128, 

130,132,134 



5043 CDP 



Cipher 


MODEL 100X PARTS LIST 


CODE IDENT. 

32274 


PL 131512-0XX 


REV. 


T,TLI PWB ASSEMBLY - (-019) 9 TK, R/W, 75 IPS 

(-020) 9 TK, RAW, 75 IPS 


OWN V. P. 
OATE V24--7S 


APPROVAL 

ZrS V* As 


E.C.O. NO. 

h8o 


DATE 

8-/776 


SHEET 20 
OF Z ^SHEETS 



ITEM 

, r- 


QUANTITY 


CIPHER 
















VENDOR NO. 


VENDOR OR 


REFERENCE 


(IK 


02C 




PART NO. 






KM.RIPIIUN 






SPEC. NO. 


SPECIFICATION 


DESIGNATOR 


45 


1 


1 




200013- 


100 


RES, 


MF, 


1. OK, 


1/10W, 


1% 




RN55D1001F . 


MIL-R-10509 


R37 


46 


1 


1 




200013- 


221 


RES, 


MF, 


2 . 21K 


, 1/10W, 


1% 




RN55D2211F 


MIL-R-10509 


R38 


47 


1 


1 




200014- 


215 


RES, 


MF, 


21. 5K 


, 1/10W, 


1% 




RN55D2152F 


MIL-R-10509 


R186 


48 


1 


1 




200013- 


511 


RES, 


MF, 


5. 11K 


, 1/10W, 


1% 




RN55D5111F 


MIL-R-10509 


R41 


49 


18 


18 




200013- 


562 


RES, 


MF , 


5. 62K 


, 1/10W, 


1% 




RN55D5621F 


MIL-R-10509 


R9 ,10 


50 


18 


18 




200014- 


100 


RES, 


MF, 


10 . OK 


, 1/10W, 


1% 




RN55D1002F 


MIL-R-10509 


R14,16 


51 


9 


9 




200014- 


182 


RES, 


MF, 


18 . 2K 


, 1/10W, 


1% 




RN55D1822F 


MIL-R-10509 


R ii 


52 


9 


9 




200014- 


332 


RES, 


MF, 


33. 2K 


, 1/10W, 


1% 




RN55D3322F 


MIL-R-10509 


R H 


53 


9 


9 




200014- 


432 


RES, 


MF, 


43. 2K 


, 1/10W, 


1% 




RN55D4322F 


MIL-R-10509 


R18 


54 


1 


1 




200073- 


910 


RES, 


FIX 


COMP, 


9. IK, 1/4W, 5 


% 


RCR07G912JM 


MIL-R-39008 


R45 


55 


1 


1 




200071- 


120 


RES , 


FIX 


COMP, 


120HM, 


1/4W, 


5% 


RCR07G120JM 


MIL-R-39008 


R163 


56 


9 


9 




200071- 


470 


RES, 


FIX 


COMP, 


470HM, 


1/4W, 


5% 


RCR07G470JM 


MIL-R039008 


R21 


57 


18 


18 




200072- 


100 


RES, 


FIX 


COMP, 


100OHM, 


1/4W, 


5% 


RCR07G101JM 


MIL-R-39008 


R17,24 


58 


9 


9 




200072- 


12C 


RES, 


FIX 


COMP , 


120OHM, 


1/4W, 


5% 


RCR07G121JM 


MIL-R-39008 


R154-162 


59 


1 


1 




200072- 


22C 


RES, 


FIX 


COMP, 


220OHM, 


1/4W, 


5% 


RCR07G221JM 


MIL-R-39008 


R32 


60 


12 


12 




200072- 


47C 


RES, 


FIX 


COMP, 


470OHM, 


1/4W, 


5% 


RCR07G471JM 


MIL-R-39008 


R31,39,166,172 


61 


27 


27 




200072- 


68C 


RES, 


FIX 


COMP, 


680OHM, 


1/4W, 


5% 


RCR07G681JM 


MIL-R-39008 


R13, 136-153 


62 


38 


38 




200073- 


10C 




FTX 

J. 1A 


COMP, 


IK, 1/4W, 5% 




RPR07G1 02.TM 


MTT.-R- "39008 

I X X ±J X\ J > V u o 


xVQ i £,\J f 4L. O , 

48",?9,51,T5"4, 

168-171,173, 

175,187 


63 


9 


9 




200072- 


180 


RES, 


FIX 


COMP, 


180 OHM 


, 1/4W 


,5% 


RCR07G181JM 


MIL-R-39008 


R27 


64 


2 


2 




200073- 


22( 


RES, 


FIX 


COMP, 


2.2K, 1/4W, 5 


% 


RCR07G222JM 


MIL-R-39008 


R36,165 


65 


11 


11 




200073- 


47C 


RES, 


FIX 


COMP, 


4.7K, 1/4W, 5 


% 


RCR07G472JM 


MIL-R-39008 


R29,34,35 



5043 CDP 



MODEL 100X 



PARTS LIST 



CODE IOENT. 

32274 



PL 



131512- 
DATE 



■oxx 



REV | 



TITLE 



PWB ASSEMBLY - (-019) 

(-020) 



9 TK, R/W, 75 IPS 
9 TK, RAW , 75 IPS 



OWN V. P. 



date V24-7: 



APPROVAL 



E.C.O. NO. 

\S80 



SHEET 21 
OF 1 1 SHEETS 



ITEM 



66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

84 

85 



QUANTITY 



i 

36 
1 
1 
1 

18 

9 

9 

9 

9 

1 

10 

1 

1 



11 



1 

36 
1 

1 

18 

9 

9 

9 

9 

1 

10 
1 
1 
9 



11 




CIPHER 
PART NO 



200073- 820 

200074- 100 
200074-150 
200074-180 
200074-270 
200074-430 
200074-470 

200074- 560 

200075- 100 
200075-330 
200081-510 

200204-200 
205250-500 
205250-600 
200204-100 

203017 
203021 



ASCRIPTION 



RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 
RES 



FIX COMP. 8.2K, 1/4W, 5% 

FIX COMP, 10K, 1/4W, 5% 

FIX COMP, 15K, 1/4W, 5% 

FIX COMP, 18K, 1/4W, 5% 

FIX COMP, 27K, 1/4W, 5% 

FIX COMP, 4.3 K, 1/4W, 5% 

FIX COMP, 47K, 1/4W, 5% 

FIX COMP, 56K, 1/4W, 5% 

FIX COMP, 100K, 1/4W, 5% 

FIX COMP, 330K, 1/4W, 5% 
FIX COMP 51 OHM, I/2W, 5% 



RES, VARIABLE, 2 OK, 5% 
RESISTOR PACK, 220 OHM 
RESISTOR PACK, 330 OHM 
POT, 10K, CERMET 

I.C. HEX INVERTER, DIP 
I.C. QUAD 2 INPUT, DIP 



VENDOR NO. 
SPEC. NO. 



RCR07G822JM 
RCR07G103JM 
RCR07G153JM 
RCR07G18 3 JM 
RCR07G273JM 
RCR07G433JM 
RCR07G473 JM 
RCR07G563JM 
RCR07G104JM 
RCR07G334 JM 
RCR20G510JM 

ET34P203J 

899-1-220 

899-1-330 
ET34P103 

SN15836N 
SN15846 



MTT.— 

1. X X JLl 


R- 


39008 

J y v v U 


R17- 


MTT.— 


R- 


39008 


R25 


MTT.- 

i 1 X J-J 


R- 


39008 


R33 


11 X Xl 


R- 


39 008 


R50 


MIL- 


R- 


n a ri n 

39008 


R47 


MIL- 


R- 


39008 


R5,_ 


MIL- 


R- 


39008 


R2 


MIL- 


R- 


39008 


R2_3 


MIL- 


R- 


39008 


R12 


MIL- 


R- 


39008 


R20 


MIL- 


R- 


39008 


R16 



VENDOR OR 
SPECIFICATION 



E/M 

BECKMAN 

BECKMAN 
ELECTRA/MID. 

TEXAS INST. 
TEXAS INST. 



REFERENCE 
DESIGNATOR 



R7#40 

U129 
U130 

R119,121,123, 

125,127,129, 

131,133,135 

Ull,13,16,100 

103,105,123, 

124,125 

U9, 12, 15, 21, 22 

106,107,109, 

110108,18 



5043 CDP 





model ioox PARTS LIST 


CODE IDENT. 

32274 


PL 131512-OXX 


REV 


T,TLI PWB ASSEMBLY - (-019) 9 TK , R/W, 75 IPS 

(-020) 9 TK, RAW, 75 IPS 


DWN V, p. 
DATE Q --7'o 


APPROVAL ^ 


E.C.O.NO. 

. j 


DATE 


SHEET 22 
OF 7 —SHEETS 




QUANTITY 



87 

88 

89 
* 

88 

92 
93 
94 
95 
96 

97 

98 

99 

100 

101 

*90 
*91 
REF 

REP 
REP 



m J O 2(1 



IPHf R 
RT NO. 



14 



27 



27 
13 

3 
2 
4 
3 
3 

3 
1 
4 

6" 
5" 



SWGtDWG 



203041 

2.03019 

203002 

203007-300 
203002 

206405-011 
206408-011 
206410-011 
207406-081 
207408-021 



DESCRIPTION 



207403- 

731006- 

205061- 

208500- 

209100- 
205061- 
210030- 

131512- 
331512- 



-011 

-800 

-001 

-298 

-052 

004 

171 

000 
•319 



331512-320 



I.C. DUAL J-K FLIP-FLOP DIP 

I.C, DUAL BUFFER, DIP 

I.C., MONO STABLE , DIP 

I.C. OP-AMP 

I.C., MONOSTABLE , DIP 

SCREW, PAN HD, PHIL, ST. CAD. 

SCREW, PAN HD, PHIL, ST. CAD. 

SCREW, PAN HD, PHIL, STL, CAD. 

NUT, HEX, RADIO, STL, CAD. 

WASHER, FLAT, STL. CAD, SM. PAT 
.260 MAX OD 

WASHER, SPLIT LOCK, STL, CAD. 

LABEL, ASSY 

WASHER, FIBER 

WIRE-BUS, TINNED COPPER 22 AWG. 

TUBING TEFLON 
WASHER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 

PWB ASSY READ/WRITE RAW 
SCHEMATIC-READ/WRITE 

SCHEMATIC- READ AFTER WRITE 
#r /r£*4 Afd'j our Of* f£<QUetJc€ 



VENDOR NO. 
SPEC. NO. 

SN7476N 

SN15844N 

F9601 PC 

LM318H 
F9601 PC 

4-40 x 5/16 
4-40 x 1/2 
4-40 x 5/8 

# 4 

# 4 

# 4 

2161 
298 

TFT-200/22-1 
2191 

8100-B-0256 



TEXAS INST. 

TEXAS INST. 

FAIRCHILD 

NATIONAL 
FAIRCHILD 



VENDOR OR 
SPECIFICATION 



CIPHER 
H.H. SMITH 
ALPHA 
ALPHA 

\. H. SMITH 
AMATOM 

CIPHER 
CIPHER 

CIPHER 



REFERENCE 
DESIGNATOR 



U119,120,121, 
127,126 

U4-8,14,101, 
104 

U10,l.?,19,20 
102,111-118, 
122. 
Ul-3 

U17,19,20,102, 
111-118,122 



i 
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inns /-d/ FOR 25-4-5 /PS y^wuG m-P1'\*?W 0 ^ js.co.NO. date sunt/ - j 


! T r v ! 


ITT 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR NO. 
SPiC. NO. 


VENDOR OR 
SPECIFICATION 


ft E F E R E iN C ?. 
DESIGNATOR 
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- 




7"/// 


S SPEED O'PTIdM LIST 


DELATES Z 
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ry's o<st i 
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~± 
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W \ fM km ft mm w km %f 


1MB 


C 1+ " 
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RAZA&82 J 


JAW ' 


r cuLdf 1 


1 
t 


■ 


! 

L . 








j 


_i 


201149-047 


CA P TOLYCAR& .6047 MfJ 50V Si 


RAZA472J 


/M3 \ CI3 \ 


/ 




Z0II4-9-W0 


^ j» ^z y^^^ .0/ ^ j^y ^ 




1MB 


C IS | 


k> 


— 

/ 

1 

-1 
/ 














i 








(C>4 ? P^Z STAKE 00Q8 kfd 5% 


PA 2 A €82 J 


1MB 


c/s j 


IO 


1 




? 01/49 -330 


CAP POL YCAXB , 03-3 MfJ 56 V 5% 


2/1333 J 

fV / » W «^ W w 


IM3 


CI9 




















(-^sffTrJ (SCO* 


CAP PdiVCARR 0622 Mfd '56V S% 


/V/l C/< LC L w 


1MB 


CI01-CI08 


Jl 


7 




zoim-ioo 


CAT, ?dLfCARB j '.01 Mfd,5dVJ% 




1MB 


cioz-aoe 


n_ 

J3_ 

11 


) '< 










j 






zooon-wo 


Fit cojur /ok, J4w B% 


KCR07 




El %I 


.21 J 
— 1 


..-! 

' ' . J 




RES, F/X COMP, 5.1 K J4vi5% 


KCR07 




El 



1 
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ADDENDUM A 



PHASE-ENCODED RECORDERS 



This addendum presents operation and maintenance 
information on Cipher Model 100X phase-encoded 
recorders, Series 100640 and 100660, covering areas 
in which such information differs from that presented 



in the basic manual covering NRZI models. Sections 
of the basic manual which are applicable to phase- 
encoded recorders are omitted in this addendum. 
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SECTION Al 
DESCRIPTION AND SPECIFICATIONS 



AM. GENERAL 



A1-2. The Model 100X Phase-Encoded Recorder is a 
high-performance, digital, magnetic tape recorder 
manufactured by Cipher Data Products, Inc., San 
Diego, California. The recorder is available with a dual- 
gap head, which provides read-after-write capability, or 
a single-gap head for applications in which simultaneous 
read and write operations are not required. Various 
tape speed capabilities are available. The recorder is 
designed to operate on 105 to 250-Vac, single-phase, 
48 to 63-Hz line power. If the compliance arm retrac- 
tion feature is not required, the recorder may be oper- 
ated on line power frequencies up to 420 Hz. Available 
optional features are as follows: 



a. Operation in the following modes: 

(1 ) Read-after-write 

(2) Read/write 

(3) Write only 

(4) Read only 

b. Overwrite 



c. Tape speeds: 

(1) Standard: 45, 37.5, 25, 18.75, or 
12.5 ips 

(2) Nonstandard: any fixed speed within 
the range of 2 to 45 ips 

d. Power: 400-Hz operation (without compli- 
ance arm retraction system) 

e. Logic options (see paragraph 4-29, basic 
manual) 

f. Facade color (white is standard) 
A1-3. PURPOSE 

A1-4. The recorder is designed to be used in data 
acquisition and computer processing systems in which 
data must be acquired and stored on magnetic tape. 
Writing and reading of digital data are performed in 
IBM-compatible, phase-encoded format. Data record- 
ed by a Model 100X recorder is completely recoverable 
by IBM or similar equipment. 

A1-5. MECHANICAL AND ELECTRICAL SPECIFI- 
CATIONS 

A1-6. The mechanical and electrical specifications for 
the recorder are presented in Table A1-1. 



AM 



Net Weight 


80 pounds (36.29 kg) 


Shipping Weight 


100 pounds (45.36 kg) 


Dimensions: 




Height 
Width 

Depth (from mounting surface) 
Depth (total) 


24.0 inches (62.2 cm) 

19.0 inches (48.3 cm) 
12.5 inches (31.8 cm) 

1 5.1 inches (38.4 cm) 


Mounting (standard 19 - in.RETMA 
rack) 


El A specifications 


Power 


115/230 Vac 

48 to 63 Hz (400-Hz model 
available without compliance 
arm retraction system.) 
275 watts, max. 


Fuse 


u.ij-diMfjci c, j/-\o, CjUici\- 

acting 


Tape (computer grade): 




Width 
Thickness 


0.5 inch (1.27 cm) 
1.5 mil (0.04 mm) 


Reel Diameter 


10.5 inch (26.67 cm) 


Tape Tension 


8 ounces (226.8 grams) 


Recording Mode & Density: 




9 -Track: IBM - compatible PE 


1 600 bpi 



Table A1-1. Mechanical and Electrical Specifications 



A1-2 



Tape Speed: Standard 

Nonstandard 
available 


45/ 37.5/ 25/ 18.75/ 12.5 ips 
2 to 45 ips 


Speed Variation: 




Instantaneous 
Long term 


+ 3% (max., byte-to-byte) 
+ I % (max.) 


Rewind Speed 


1 50 ips (nom.) 


Start/Stop Time (inversely 
proportional to tape speed) 


8.0 (+0.55) msat45 ips 


Start/Stop Distance 


0.19 (+0.02) inch 

(f\ AO A AC\ rr -\ 

[UAo \+ u.ud; cmj 


Interchsnnel Displacement Error: 




1 o(J(J Dpi 


1 50 microinches 
(0.004 mm), max. 


Beginning-of-Tape (BOT) and End- 
of-Tape (EOT) Detectors 


Photoelectric (IBM-compat- 
ible) 


Interface 


DTL (Low True) 


Electronics 


All Silicon 


Operating Temperature 


2° to 50° C 


Relative Humidity 


1 5 to 95%, noncondensing 


Altitude 


20,000 feet 

(6096 meters) max. 



Table A1-1. Mechanical and Electrical Specifications (Continued) 
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SECTION All 



UNPACKING, INSPECTION, AND INSTALLATION 



A2-1 . INTERFACE CONNECTIONS 

A2-2. The interface connections for the phase-en- 
coded recorder are the same as those shown in Table 
2-2 of the basic manual, with the following additions: 



CONNECTOR 


LIVE 
PIN 


GROUND 
PIN 


SIGNAL 


Write Inputs, 


E 


5 


Threshold 1 


J102 






(TH1) (100660 








only) 




F 


6 


Threshold 2 








(TH2) 



A2-1 



SECTION AIV 



THEORY OF OPERATION 



A4-1 . BASIC CONCEPTS OF PHASE-ENCODED 
DIGITAL RECORDING 

A4-2. The principles of phase-encoded (PE) writing 
differ from those of NRZI writing chiefly in presen- 
tation and phasing or coding. NRZI writing relies on 
a single change of polarization on the tape to represent 
a logical 1, while no change represents a logical 0 
within a time frame. PE writing involves a change 
of polarization for both the logical 1 and 0; however, 
phasing is the key difference with respect to NRZI. The 
major advantages of PE over NRZI writing are the 
reduced possibility of losing data because of inadequate 
signal strength (making low read thresholds practical) 
and the fact that each track is self-clocking, reducing 
skew problems. 

A4-3. The following features of PE writing highlight 
its basic operational differences with respect to the 
NRZI format: 

a. A change from negative to positive 
polarity is a 1 bit. 

b. A change from positive to negative 
polarity is a 0 bit. 

c. Two consecutive 1 bits must be separated 
by a change from negative to positive 
polarity. 

d. Two consecutive 0 bits must be separated 
by a change from positive to negative 
polarity. 

e. There must be a change of polarity at 
each data bit time. 

f. There must be a change of polarity 
between data bits of the same polarity 
(consecutive 1 or 0 bits). This is termed 
the phase time. 



g. There must not be a change of polarity 
at the phase time between alternate 1 
and 0 bits. 

A4-4. For clarification, the term "change of 
polarity" is also referred to as a flux change or flux 
reversal. Henceforth, a change from negative to positive 
polarity will be referred to as a flux reversal; positive to 
negative, a negative flux reversal. In NRZI writing there 
is simply a flux reversal of either polarity for each 1 bit; 
therefore, 800 bpi equates to 800 flux reversals per 
inch. However, for any given channel there may be 
from zero to 800 flux reversals per inch of tape. With 
PE writing, there must be a flux reversal with each data 
bit, whether it be a 0 or 1 . Therefore, 1600 bpi 
equates to a minimum of 1600 frpi in any given channel. 
(This would occur in the case of alternate 0 and 1 bits.) 
The maximum case would occur with consecutive 0 or 
1 bits, resulting in 3200 frpi. The flux reversal at each 
bit time accounts for the self-clocking feature of PE 
writing. Figure A4-1 indicates the tape magnetization 
waveforms involved in PE writing. 



A4-5. PHASE-ENCODED FORMATTING 

A4-6. There are some similarities between PE and 
NRZI formatting: the inter-record gap (IRG) and the 
file gap (FG) . The data generation and file mark are 
coded in a different form, and an identification burst 
is added. Also, PE writing is limited to nine-track 
operation, and there are no CRC or LRC characters. 
A block of PE data is preceded and immediately follow- 
ed by a burst of bytes designated preamble and post- 
amble, respectively. The sequence for a block of PE 
data is as follows: 

a. Forty bytes of all 0's (including the 
parity bit). 

b. One byte of all 1 's (including the parity 
bit). 



A4-1 



DIRECTION OF 
POLARIZATION CHANGES 
EVERY DATA TIME 



DIRECTION OF POLARIZATION 
CHANGES AT PHASE TIME 
BETWEEN BITS OF SAME TYPE 



POLARIZED 
TAPE 7%% 



WRITE 
CURRENT 



READ 
CURRENT 



DATA BIT 
STORED 
ON TAPE 



DATA TIME 



PHASE TIME 




Figure A4-1. Phase-Encoded Tape Magnetization 



c. The data bytes. 

d. One byte of all 1 's. 

e. Forty bytes of all O's. 

A4-7. A phase-encoded tape requires an iden- 
tification burst of all 1's or O's in the P channel at the 
beginning of the tape. The burst must begin at least 
1 .7 inches ahead of the leading edge of the beginning of 
tape (BOT) marker and extend beyond the trailing 
edge of the marker. The load gap requirements are 
the same as those for NRZI, except that the 0.5-inch 
minimum gap is referenced from the identification 
burst. The typical distance for a load gap is 3.75 inches. 

A4-8. The PE file mark or tape mark consists of about 
3.75 inches of erased tape, followed by a 60-byte 
burst. The burst consists of O's written in all channels 
except!, 3, and 4. Technically, channels 0, 5, and P 
may contain something other than all O's or may be 
erased. These channels are not checked when the file 
mark is sensed. Channels 1, 3, and 4 must be erased. 
Figure A4-2 illustrates the PE tape data format. 

A4-9. DATA RECORDING 

A4-10. The description presented in the following 
subparagraphs applies to read-after-write (RAW) re- 
corders. Read-or-write (R/W) recorders are similar 
in operation except for the addition of a read inhibit 
monostable. 

A4-11. Five inputs to the write circuitry, in addition 
to the nine channels, are required for writing (Figure 
A4-3). The customer supplies the Write Data Strobe 
(WDS), Write Reset (WRS), and Select inputs. The 
WDS clocks the data into the type D flip-flop (write 
register), which, in turn, controls the write drivers. 
The WRS resets the write registers to a reference con- 
dition with the last flux reversal of the postamble during 
an overwrite operation. (Overwrite is a special option.) 
Select is routed from the control logic and is required 
to enable the write register and also to ensure that the 
register is initialized (reset) to a reference condition 
at the beginning of the write operation. Run and Read 
inputs are generated in the control logic. They control 
the write register direct set (S^) and direct clear 
(Cq) circuitry as well as the write current switch. 

A4-12. DATA INPUT. The description presented in 
the following subparagraphs is keyed to track P but is 
applicable to all tracks. Figure A4-4 presents a write 

timina diTtar^m 



A4-13. A low pulse or level applied to J 102, pin L, 
in conjunction with the WDS, will cause a positive 
flux reversal when the following conditions exist: 
it is the initial WDS of an identification burst, pre- 
amble, or file mark, and it is preceded by a high 
data level or pulse. A high pulse or level applied to 
J 102, pin L, in conjunction with the WDS will cause 
a negative flux reversal when the following conditions 
exist: it is preceded by a low data level or pulse, and it 
is the last WDS of an identification burst, postamble, or 
file mark. The data is inverted by U2C and presented to 
the D input of write register U1 1 B. 

A4-14. WRITE REGISTER. The write register, U11B, 
is an edge-triggered, type D flip - flop with Direct Clear 
(C D ) and Direct Set (S^) inputs. Assuming that the 
register is enabled (Cq and Sq high) and the Q output 
is in its reference (low-level) condition, a high at the 
D input presented coincidentally with the high-going 
edge of the clock will transfer the D condition to the 
Q output. Obviously, the Q output will be opposite 
that of Q while Cq and Sq are high. Now, a low level 
would have to be present at the D input with a high- 
going edge of the clock to return Q to a low level. 
Presentation of a low level or pulse to the C^ input 
while Sq is high would also return Q to a low level. 

A4-15. WRITE DRIVER. The write driver, U101, 
is an open-collector dual driver with dual-gated inputs. 
When the input to U1 01 , pins 6 and 7, is low and the 
output transistor is turned on, a ground path for head 
current is provided at U101, pin 5. At the same time, 
pins 1 and 2 of U101 will be high, shutting off the 
second output transistor and thus preventing current 
flow at U101 , pin 3. 

A4-16. Write current is supplied through a transistor 
switch, Q1 , from a 5-volt source (W5 installed). The 
alternate 1 5-volt supply (W6 installed) is for special 
applications. The Read input from the control logic 
determines when the write current switch is to be on 
or off. A false-going (high) Read level enables the 
current switch driver, Q2, and C2 charges through 
R16. This, in turn, allows Q1 to become fully satur- 
ated. The ramp time in switching from read to write 
is approximately 1.5 milliseconds. At the same time, 
Q3 is turned on and the S D input, followed by the C D 
input to the write register, is allowed to go high, ensur- 
ing that the register will attain the proper reference 
condition. When Read becomes true (low), Q2 turns 
off, in turn shutting off Q1 and Q3. The ramp is 
approximately 1.2 milliseconds, and the current path 
for C109 becomes low as the collector of Q3 reaches 



thp thrPshnlH of I '3 



in Q Th 



A4-3 




FILE MARK 




BEGINNING OF TAPE MARKER 
(BOT) 



FILE MARK CODE 



IDENTIFICATION BURST. 
THE TRAILING EDGE (LEFT) 
MUST NOT OCCUR BEFORE 
THE TRAILING END OF THE 
BOT MARKER. 




ZONE 3 ERASED 
^ ZONE 2 ALL-ZEROS BURST 
ZONE 1 NOT USED 



40 ALL-ZERO 
BYTES 



1 ALL-ONES 
BYTE 

Y 

PREAMBLE 




DATA 



I 



T 



J 



40 ALL-ZERO 
BYTES 



1 ALL-ONES 
BYTE 



Y 

POST AMBLE 



J 



Figure A4-2. Phase-Encoded Tape Block Format 
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Figure A4-3. Data Recording Block Diagram 
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Figure A4-4. Data Recording Timing Diagram 
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created by C3. The relationship of Cp and Sp as they 
go high or low is critical to prevention of unwanted 
switching of the write register while the write current is 
still sustained and to assurance of the proper reference 
condition. Figure A4-5 illustrates the timing of the C^, 
Sq, and the 5-volt switch. Figure A4-6 illustrates the 
requirements for data recording of a typical data block. 

A4-17. DATA RECOVERY 

A4-18. The read circuitry is essentially enabled at all 
times. Utilization depends upon the option selected, 
either read-after-write (RAW) or read /write (R/W). 
The discussions presented in the following subpara- 
graphs are keyed to track P and are based on a RAW 
application, corresponding references to R/W applica- 
tions being noted as exceptions. 

A4-19. The input to the first-stage differential am- 
plifier, U102, is a low-level, analog signal. The 
output from the head is 550 microvolts/inch/second 
+ 20% at 1600 flux reversals per inch (frpi), and 225 
microvolts/inch/second, minimum, at 3200 frpi. 
(At a tape speed of 10 ips, for example, the input to 
the amplifier would range between 2.25 millivolts and 
6.6 millivolts, peak-to-peak.) The gain in the first- 
stage amplifier is controlled by a shunt feedback po- 
tentiometer, R105. The compensation components, 
C104 and R111, are selected for roll-off, which is 
dependent upon the maximum data rate required. 
R105, R106, and CI 03 determine the low-frequency 
roll-off. The voltage at TP104 is typically 4 volts, 
peak-to-peak; however, the actual gain is adjusted to 
obtain the proper level atTP105. 

A4-20. The output of the first-stage amplifier is filtered 
by a single-pole, low-pass filter consisting of R113, 
R114, and C108. The 3-dB point is selected at three 
times the fundamental data rate. Refer to the table on 
Drawing No. 331552-300, Section VII, for proper 
values. 

A4-21 . The output of the filter is differentiated by 
U103 and associated components. The differentiator 
output levels are dependent upon the slope of the input 
analog signal; maximum slope creates maximum output, 
and zero slope creates zero output. The result is that 
the input peaks agree with the zero-crossover point at 
the output. The effective gain will depend in part upon 
the data rate. Higher data rates tend to exhibit steeper 
slopes and therefore more output. The output (TP105) 
is adjusted to a nominal 16 volts, peak-to-peak, for the 
highest amplitude peaks. This is based on the first pass 
of data over the read head using 3M777 computer- 
prade tane. 

o ... r - - 



A4-22. The read data converter, U104, is a dual- 
channel, differential comparator. Basically, the device 
can be considered an AND gate. The threshold circuit 
sets the bias level of U104B, pin 6, at some negative 
level, depending on the percentage threshold required. 
(See paragraph A4-23.) As the analog data is presented 
at TP105, a rectification process takes place at TP106 
to enable U104A of the comparator. The negative peaks 
at TP105 charge C116 through R121 and CR109. The 
negative rectified level attained at TP106 is determined 
by the voltage divider formed by R121 and R122. This 
level will be more negative than the threshold bias level 
of U104B, pin 6, and will therefore enable U104A. 
The value of CI 1 6 will vary with different data rates, 
because the threshold level must be reached within four 
byte times. After U104A has been enabled, all negative- 
going peaks at TP105 will be seen as negative levels at 
the output, TP107, of the comparator. The transitions 
at the output will agree with the zero-crossover points of 
the input. Figure A4-7 illustrates the signal levels and 
timing of the read amplifier and data converter. 

A4-23. The threshold circuit, U16 and associated 
components, determines the minimum-amplitude signal 
level at TP105 that will be recognized as data. The 
threshold is defined in terms of percentage, and there 
are three percentages available: 15%, 25%, and 40%. 
A 40% threshold means that signal levels below 40% of 
the nominal at TP105 will not be detected. Due to the 
storage capacity of C1 1 6 in the comparator circuit a 
single peak may fall below the 40% level and still be 
detected. The threshold circuit is a differential amp- 
lifier with gate-selectable input bias currents that pro- 
vide a negative bias of varying levels to the read amp- 
lifier comparator. With a RAW transport, the 40% 
threshold is automatically selected in the Write mode, 
25% in the Read mode; 15% may be selected by the 
user in the Read mode. With a R/W transport, all three 
levels are selectable by the user. Table A4-1 shows the 
input commands required or the automatic conditions 
for threshold. For illustration, assume a RAW trans- 
port (W8 jumper installed) with the Write mode 
selected. The Read signal at U1 3E, pin 11, will be high 
(false) and U13E, pin 10, will be low. Therefore, 
U13D, pin 9, and U14A, pin 5, will be low. TP16 
and TP17 will be high. The sum of the currents through 
R28, R30, and R31 multiplied by that of the feedback 
resistor, R29, then determines the negative portion of 
the output created by the inverting input at U1 6, pin 2. 
This level is summed with the noninverting input, pin 
3, contributed by the voltage divider, R33 and R34. 
The sums of these two levels will result in a preselected 
negative level at U16, pin 6, orTP18. A comparison 
of the level at TP18 with that of TP106 (during data 
transmission) will determine the percentage threshold. 
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When Read is low (true) the level at TP16 is low, 

xi/hilo TP1 7 remainc hioh /^cciimlnn TWO hie nnt hggn 
"■■■■<- .... .w...~...- •■■£,■. v — ...... . b . . ..^u 

selected). This will shunt the bias current of R30 
through CR3, resulting in a less negative level atTP18. 
Selection of TH2 will put TP17 low and shunt the 
bias current of R31 through CR5. Installation of jumper 
W9 with a R/W transport allows the user to select the 
three threshold conditions via TH1 and TH2 (Table 
A4-1 ). 

A4-24. A read inhibit monostable, U15, is provided 



for R/W transports. The read amplifier is saturated 



write or read head. When switching from the Write to 
Read mode, the read-inhibit monostabie is used to 
prevent erroneous or false data bytes from occurring 
at the data output while the read amplifier is recovering 
from saturation. U15 is triggered on the high-going 
input at pins 3 and 4. The low-going output at TP1 5 
is then gated through U22B and U22A to the input of 
U17A. The pulse width will be approximately three- 
quarters of the start ramp. 
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Figure A4-6. Typical Data Block - Writing 
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Figure A4-7. Typical Data Block - Reading 
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Table A4-1. Threshold Conditions and Requirements 



SECTION AV 



MAINTENANCE 



A5-1. PHASE-ENCODE READ LEVEL ADJUST- 
MENT 

A5-2. Adjust phase-encode read levels with the 
transport in a Read-After-Write mode of operation 
as follows: 

a. Write data records using one of the 
following methods: 

(1) If possible, write repeated all-1's 
data record of fixed record length. 
This provides for most easily read 
level adjustment. 

(2) If all-1 's record of fixed length 
cannot be written, write record 
consisting of random data, vary- 
ing record length as convenient. 
This procedure is effective, but 
oscilloscope trace is not as easy 
to read as that of step 1 . 

b. Each read channel is provided with a gain 
adjustment potentiometer (as R105, 
for channel 1). Monitor TP106 - 906 
(for channels 1 through 9) and adjust 
R105 - 905 of same channel for level 
of at least -1 .5 volts, as shown in Fig- 
ure A5-1 . (See also Figure A5-2.) 



0 V- 



-1,5 V 
AVG. 



A. 



Figure A5-1. Read Channel Gain Adjustment Trace 
NOTE 



Modification of threshold circuit 
does not affect read level adjust- 
ment on phase-encode board. 

A5-3. SKEW ADJUSTMENT 

A5-4. Deskew requirements for phase-encoded data 
differ somewhat from those for NRZI data. Since skew 
may be offset as much as two data times within the same 
byte, write deskewing is generally not required. Read 
deskewing is required, however, to guarantee compli- 
ance of the total skew while writing or reading. 

A5-5. Skew is adjusted mechanically at the factory and 
should require no readjustment within the life of the 
head. Skew is monitored at TP19 (Figure A5-2) while 
a masterskew tape is being read. Proper and improper 
waveforms are shown in Figure A5-3. Mechanical 
adjustment is performed in accordance with paragraph 
5-42 of this manual. 
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Figure A5-2. Phase-Encoded Read/Write Board Test Point Chart 




Figure A5-3. Skew Adjust Waveform (TP19) Using Master Skew Tap 



SECTION A VII 



PARTS LISTS, SCHEMATICS, AND ASSEMBLY DRAWINGS 

All parts lists, schematics, and assembly drawings for the phase-encoded Model 100X 
recorder are presented in the basic manual except for the phase encode printed wiring 
board assembly, Part No. 131552-OXX. Substitute the drawings and parts lists 
presented on the following pages of this addendum for the read/w r rite PWB assembly 
(Part No. 131512-OXX) drawings and parts list presented in the basic manual. 
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I.C. DUAL CHAN 


DIFF. COMP. 




SN72711N 


T.I. 


IC104-904 


66 


9 


9 


9 


o n i n ^ r 




I.C. DUAL PERIPHERA DRIVER 




SN75451N 


T.I. 


IC101-901 


67 






























68 






























69 


9 


9 


Q 


Z U U Z U fi — 


1UU 


POTENTIOMETER, 


10K 








ET34P103J 


BOURNS 


R105-905 


70 






























71 






























72 






























73 


± 


1 


1 
J. 


205250- 


500 


RESISTOR 


PACK, 


220 OHM 








899-1-R-220 


BECKMAN 


IC23 


74 


1 


1 


1 

J. 


?05? SO- 

Jl JU 


u u w 


RESISTOR 


PACK, 


330 OHM 








899-1-R-330 


BECKMAN 


IC24 


75 






























76 






























77 


1 


1 


1 


200071- 


150 


RES, FIX 


COMP, 


15 OHM, 


h 


w, 


5% 


RCR07G150JM 


MIL-R-39008 


R19 


78 


1 


1 


1 


200071- 


330 


RES, FIX 


COMP, 


33 OHM, 


h 


w. 


5% 


RCR07G330JM 


MIL-R-39008 


R21 


79 


1 


1 


1 


200071- 


620 


RES, FIX 


COMP, 


62 OHM, 


h 


w, 


5% 


RCR07G62 0JM 


MIL-R-39008 


R17 


80 


L8 


1 8 


18 


200072- 


220 


RES, FIX 


COMP, 22 0 OHM, 


h 


w, 


5% 


RCR07G221JM 


MIL-R-39008 


R103-903.104- 






























904 


81 


1 


1 


1 


200072- 


470 


RES, FIX 


COMP, 47 0 OHM, 


h 


w, 


5% 


RCR07G471JM 


MIL-R-39008 


R14 


82 


45 


15 


45 


200073- 


100 


RES, FIX 


COMP, 


1 K, h 


w 


, 5 


% 


RCR07G1 02 JM 


MIL-R-39008 


R9-13, 15,18,27, 
106-906 ,111-911 
113-913 , 114-914 
44,45 


83 































5043 CDJ 



{ • 


MODEL 


100X 




PARTS LIST 








CODE IDENT. 

32274 i 


131552-0XX 


REV. 

M 


TITLE 


















DWN /^V 


APPROVAL 




E.C.O. 


NO. D 


ATE 


SHEET 










PWB ASSY - PHASE ENCODE 






DATE „ 








;3 


:? 7- 


2 1 ^ 


OF SHEETS 


ITEM 


QUANTITY 




CIPHER 












VENDOR OR 


VENDOR OR 


REFERENCE 




LI 


Q.2 


13 


PART NO. 






1 IUN 




SPEC. NO. 


SPECIFICATION 


DESIGNATOR 


R A 

o cz 

O D 


L9 


1.9 


19 


200073-110 


RES, 


FIX 




1.1 K, k W 


, 5% 


RCR07G112JM 


MIL-R-39008 


R123- 


■923 ,32 , 


































124-924 




o b 


Q 

y 


y 


y 


200073-150 


RES , 


FIX 




1.5 K, k W 




RCR07G152JM 


MIL-R-39008 


XvX X U 


916 




o / 


L8 


L8 


18 


200073-200 


RES, 


FIX 


COMP , 


2 K, h W, 5% 


RCR07G202JM 


MIL-R-39008 




920,122- 


































922, 






Q Q 

O O 


1 


1 


1 


200073-220 


JaUi o , 


r ±A 


COMP, 


2.2 K, h W 


, 5% 


RCR07G222JM 


MIL-R-39008 


R16 






89 


L8 


1.8 


18 


200073-240 


DPC 
i\J_j O , 


DTV 

r IA 


COMP, 


2.4 K, h W 


, 5% 


RCR07G242JM 


MIL-R-39008 


R119- 


919,121- 


































921, 






90 






































91 


L8 


L8 


18 


200073-470 


RES , 


FIX 


COMP, 


4.7 K, % W 


, 5% 


RCR07G472JM 


MIL-R-39008 


R109- 


909,112- 


































912, 






92 






































93 


9 


9 


9 


200073-510 


RES , 


FIX 


L-UiXlJr , 


5.1 K, % W, 5% 


RCR07G512JM 


MIL-R-39008 


R126- 


926 




94 


1 


1 


1 


200073-680 


RES , 


FIX 


COMP, 


6.8 K, ^ W, 5% 


RCR07G682JM 


MIL-R-39008 


R26 






95 


1 


1 


1 


200073-910 


RES, 


FIX 


COMP, 


9.1 K, ^ W, 5% 


RCR07G912JM 


MIL-R-39008 


R33 






96 


1 


1 


1 


200074-100 


RES , 


FIX 


COMP, 


10 K, k W, 


5% 


RCR07G103JM 


MIL-R-39008 


R29 






97 


1 


1 


1 


200074-160 


RES , 


FIX 




16 K, h W, 


5% 


RCR07G163JM 


MIL-R-39008 


R25 






98 


y 


9 


9 


200074-300 


RES , 


FIX 


COMP, 


30 K, h W, 


5% 


RCR07G303JM 


MIL-R-39008 


R125- 


925 




99 


18 


L8 


18 


200074-430 


RES, 


FIX 


COMP, 


43 K, h W, 


5% 


RCR07G433JM 


MIL-R-39008 


R115- 


915,117- 


100 
































917 






101 


27 


27 


27 


200074-470 


RES , 


FIX 


COMP, 


47 K, h W; 


5% 


RCR07G473JM 


MIL-R-39008 


R35-43,107 




































907,108-908, 


102 






































103 






































104 


9 


9 


9 


200074-910 


RES, 


FIX 


COMP, 


91 K, ^ W, 


4% 


RCR07G913JM 


MIL 


-R-39008 


R110- 


910 





K.r\At mo 







CODE IDENT. 


PL 131552-OXX 


REV. 1 




MODEL 100X PARTS LIST 


32274 





TITLE 



PWB ASSY - PHASE ENCODE 



DWN / > 



DATE 



APPROVAL 



E.C.O. NO. 



DATE 



SHEET <£> 
OF SHEETS 



ITEM 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR OR 

5PEC. NO. 


VENDOR OR 


REFERENCE 
DESIGNATOR 


11 


12 


13 


105 




























106 


1 


1 


1 


zuuu / D 


1 9 ft 


KJio , 


r .LA 




19ft V J" Ta7 




RCR07G124 JM 


MIL-R-39008 


R2 8 


107 




























108 


1 


1 


1 


Z U U U / D — 


1 rft 
IjU 


TDT?C 


r 1A 


CUrlF , 


1 ^ ft V \* Ta7 
J. _> U J\ , <4 W , 


IT O. 

D -S 


RCR07G154JM 


MIL-R-39008 


R34 


109 


1 


1 


1 


Z U U (J / 3 — 


T O ft 

loU 


Kbb , 


~C T V 

r IX 


C AM T) 

LOMP , 


1 Q ft V \s TaI 

lo U K , % W , 




RCR07G184JM 


MIL-R-39008 


R30 


110 




























111 


1 


1 


1 


9 n ft n "7 k _ 
ZUUU / J 


o q n 


Kiib , 


TP T V 


cujyiF , 


390 K, ^ W, 


5% 


RCR07G394JM 


MIL-R-39008 


R31 


112 




























113 




























114 


1 


1 


1 


9 ft ft ft q ^ — 


inn 

i. U U 




r x A 




1 K, h W, 5% 




RCR20G102JM 


MIL-R-39008 


R23 


115 


1 


1 


1 


o n n ft q t _ 


19ft 


RES, 


FIX 


COMP, 


1.2 K, h W, 


5% 


RCR20G122JM 


MIL-R-39008 


R24 


116 


1 


1 


1 


9 ft ft ft q 4 — 

ZUUU04 


1 ft 
IjU 


RES, 


FIX 


COMP, 


15 K, h W, 5% 


RCR20G153JM 


MIL-R-39008 


R22 


117 


1 


1 


1 


o n n n q 9 _ 


9 7ft 


RES, 


FIX 


COMP , 


270, OHM,^W, 


5% 


RCR20G271JM 


MIL-R-39008 


R20 


118 




























119 




























120 




























121 


1 


1 


1 


Oft/ ft ft A 
Z U <i U U 4 




TRANSISTOR 






MPS6562 


MOTOROLA 


Ql 


122 


1 


1 


1 


204012 




TRANSISTOR 






2N3702 




Q2 


123 


2 


2 


2 


204013 




TRANSISTOR 






2N3704 




Q3,4 


124 


1 


1 


1 


204024 




TRANSISTOR, PWR PNP 




2N5193 




Q5 


125 




























126 




























127 


3 


3 


3 


206405- 


011 


SCREW, PAN HD, 


PHIL, CAD 




4-40 x 5/16 






128 


2 


2 


2 


206406- 


011 


SCREW, PAN HD, 


PHIL, CAD 




4-40 x 3/8 







5043 C 



MODEL 100X 



PARTS LIST 



CODE IDENT. 

32274 



PL 131 



552-OXX 



REV. 

M 



TITLE 



PWB ASSY - PHASE ENCODE 



OWN 



DATE 



APPROVAL 



E.C.O. NO. 



DATE 



171 1U 



SHEET "J 
OF SHEETS 



ITEM! 



QUANTITY 



11 



12 



13 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR OR 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

141 
142 



206408-011 

205201 

210807 

207402- 021 

207403- 011 

205061-004 
210030-171 
207405-051 



SCREW, PAN HD, PHIL, CAD 
COVER, SWITCH 
SWITCH, DIP 4 POSITION 
WASHER, FLAT 
WASHER, SPLIT LK, 
WASHER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/i 
NUT, HEX 



4-40 x 1/2 
435489-1 

435166-2 

# 4 

# 4 
2191 

8100-B-0256 
4-40 



AMP 
AMP 



H . H. SMITH 
AMATOM 



vrvrVr 



8" 



209994-000 



208500-298 



INK, EPOXY WHITE 



WIRE, SOLID, 22 AWG, COPPER 



EP 110 



298 



TIBBETTS & 
WESTERFIELD 



ALPHA 



SW1 
SW1 



W1-W9 



5043 CDP 



MODEL 10 OX 



^ TITLE 



PA T?TC 



L la S T 



32274 j PL 131552-OXX ! /y/ j 



APPROVAL 



pr.Tp 7* c c v 



PHASE ENCODE 



iATE 




mm bjiwh iiiiWWWH W «v 

SHS2Y y 
OF SHEETS 



j IT £.-.'' 1 r 

\ 114 151 



GUAN i ITY 



1_ 


■ 


1 


2 


1 


1 




1 




3 




1 


- 






5 


1 


1 




- 




-7 

1 


4 


4 

i 


3 






9 


ref 


L-efl 


10 


2 


2! 






1 i 


12 


1 


*-\ 


.1 


2 


2 j 



14 12 [L2 
3 



15 8 3 

16 ! 

17 
18 
19 



20 |65 65 



5C43 C 



CIPHER 
PART NO. 



131552-101 



DESCRIPTION 



PW3 - PHASE ENCODE 



731006-800 LABEL, ASSY 

SPEED KIT, 37.5 IPS 
SPEED KIT , 4 5 IPS 

STIFFNER, BAR 
STIFFNER, LONG 
SPACER 

731501-300 RETAINER, P/C CONN. 



131552-504 
' 131552-505 

731510-400 
731510-500 
735000-402 



531552-600 

205061 

205068 

210145 

211002 

205012 

205026 



JUMPER TABLE 
CONN. DIP SOLDER PINS 
CONN. PLUG (12 PIN) 
HEATS INK 

I..C. SOCKET (14 PIN) 
PIN, TERMINAL, MALE 
TEST POINT 



201103-100 
201105-010 



CAP. CERAMIC DISC, .001 uf 
CAP. CER. DISC, .01 uf, 500 V 



VENDOR OR 
SPEC. f\'Q. 



VENDOR OR 
SPECIFICATION 



SRE29PD4J 

03-09-2121 

PA2-1CB 

CA-14-S-10SD 

02-09-2134 

61181-2 



5HK-D-10 
5HKS-S10 



CIPHER 
CIPHER 
CIPHER 
CIPHER 

CIPHER 
CIPHER 
CIPHER 
CIPHER 

CIPHER 
WINCHESTER 
MOLEX 
IERC 
CKT.ASSY CORP 
MOLEX 
AMP 



REFERENCE 
DESIGNATOR 



S PRAGUE 
SPRAGUE 



J21,J22 

P20 

Q5 

I.C. 2 

P20 



24 



C117-917 

C4-9 ,14-17.20, 
22,105-905,107 
907,112-912, 



J 



i 



MODEL 10 OX 



S' 



CODE IDSNT. 

32274 



131552-0XX 



RSY. 

A/ 



i T'TLE 



PWB ASSY - PHASE ENCODE 



own V2/C^ [ approvaT 



E.C.O. NO. 



DATE J SHEET 
7-2/ -76 OF SHEETS 



1 

j ITEM 


j QUANTITY 

jl4 lis 1 


CIPHER \ 
PART NO. j 


DESCRIPTION 


VENDOR OR 
SPEC. NO. 


VENDOR OR 
SPECI FlCATlON 


REFERENCE 
DESIGNATOR 


I 

! 21 
9 9 


1 








ITEM 


2 0 CONTINUED 




... .... 


0114-914,115- 

QIC 1 1 Q_Q1 Q 




















! 0 "5 
i 23 




















S 94 




















Z D 




















9n 


9 


9 






CAP. 








rt T A 1 A A 1 

cioi-y oi 


9 7 

i 


9 


9 






CAP. 








/~\ T A A A A O 

C102-902 


_ o 


9 


9 






CAP. 


(FACTORY SELECT) T.B.D. 






G106-906 


9 Q 




















J U 




















: oi 






















X 


1 




201159-470 


CAP. 


MYLAR, .1)4/ UI , 100 V, 5% 


WMF1S47 


CDE 


C3 




9 


9 




201148-100 


CAP. 


r'ULYCARB , . luf , 50 V, 5% 


RA2A104 J 


1MB 


C103-903 


34 




















J D 


1 


1 




201 149-047 


TAP 


T)(^T VP71DD A A A "7 »i^T C ATT CO. 

FUJLYLARb , . UU4/ Uf 5UV, 5% 


RA2A472 J 


1MB 


C19 


36 




















37 




















38 


1 


1 




201148-470 


CAP. 


POLYCARB r .47 uf, 50 V, 5% 


RA2A474J 


1MB 


C2 


39 




















40 
41 


18 


13 




201121-100 


CAP. 


DIPPED MICA, lOpf ,300V, ±% 


D153C100DO 


SANGAMO 


C113-913,H0- 

910 


42 


9 


9 




201122-330 


CAP. 


DIPPED MICA, 330pf ,300V, 5% 


D153E331JO 


SANGAMO 


C104-904 



MODEL 10 OX 



PARTS LIST 



t TITLE 



P773 ASSY - PHASE ENCODE 



[DATE ' -^-5' 



COD 2 !D5NtT"3 

■ 32274 | r a. 131552-OXX 



APPROVAL jE.C.C. NO. DATE 



REV. I 
/W 1 



SHEET X 
OF SHEETS 



i 

i. 




ANT 


TV | 


CIPHER 


DESCR8PTION 


VENDOR OR 


VENDOR OR 


r— " ■ * 1 

f> T* Y* r\ * A 1 ^ ^ 

RcFERtNCe 
DESIGNATOR 


"'"114 115! 1 


PART NO. 1 


SPEC. NO. 


SPECIFICATION 


i, 


i 

X 


1 




201122-200 


CAP. DIPPED MICA, 200pf , 300V, 5% 


D153E2 01JO 


SANGAMO 


POT 


45 


9 


9 




201122-220 


CAP. DIPPED MICA, 22 Opf , 3 0 0V , 5 % 


D153E221JO 


SANGAMO 


cm-y 11 


46 
47 


5 


5 




201160-100 


CAP. TANT, 1 uf, 35 V, 10% 


CS13BF105K 


MIL-C-26655 


C10-13,18 


48 




1 




201160-470 


CAP. TANT, 4.7 uf, 35 V, 10% 


CS13BF475K 


MIL-C-26655 


CI 


49 


87 


37 




202 018 


DIODE 


IN9 14 




201-209,301- 
309,401-409. 

J U J. J U ; DU1 

609,701-709, 
801-809,901- 

Q O Q 

y u y 


50 


















51 


















52 


















53 


















54 


















55 


















56 


1 


1 




203036 


I.C. QUAD 2 INPUT . 


SN7438N 


T.I. 


T O r~ 

I . C . 25 


57 


















58 
59 


19 


1, 




203008 


I.C. OPERATIONAL AMPLIFIER 


UA709HC 


FAIRCHILD 


I.C. 16, 102-902 
103-903 


1 

60 


5 


5 




203013 


I.C. DUAL D FLIP FLOP 


MC7479P 


MOTOROLA 


I.C. 7-11 


61 


1 


1 




203016 


I.C. DUAL 4 INPUT 


SN15830N 


T.I. 


IC5 


62 


5 


5 




203017 


I.C. HEX INVERTER 


SN15836N ; 


T.I. 


IC1,2,6,12,13 



5043 CDP 



T — ~ 



MODEL 10 OX 



CODS I DENT. 

32274 ! 



PL 



131552-OXX 



REV. 

M 



\ T!TL£ 






APPROVAL 


jE.C.O. NO. 


DATE 


SHEET // 


1 


PNB ASSY - PHASE ENCODE 


DATE 5 








OF SHEETS 



iUANTlTY 



114 



15 



CIPHER 
FART NO. 



DESCRIPTION 



VENDOR OR 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 

, 74 
75 

I 7 6 
) 77 

78 
79 
80 

31 
82 



33 



1 
1 
1 
IL8 

1 
fe5 



1 



203019 
203022 
203043 
203055 



200204-100 



205250-500 
205250-600 



200071-150 
200071-330 

200071- 620 

200072- 220 

200072- 470 

200073- 100 



I.C. DUAL 4 INPUT 

I.C. TRIPLE 3 INPUT 

I.C. DUAL CHAN DIFF. COMP 

I.C. DUAL PERIPHERA DRIVER 



POTENTIOMETER, 10K 



RESISTOR PACK, 22 0 OHM 
RESISTOR PACK, 330 OHM 



RES, FIX COMP, 15 OHM, % W, 5% 

RES, FIX COMP, 33 OHM, h W, 5% 

RES, FIX COMP, 62 OHM, k W, 5% 

RES, FIX COMP, 220 OHM, \ W, 5% 

RES, "FIX COMP, 470 OHM, h W, 5% 
RES, FIX COMP, 1 K, h W, 5% 



SN15844N 
SN15862N 
SN72711N 
SN75451N 



ET34P103J 



899-1-R-220 
899-1-R-330 



RCR07G150JM 
RCR07G330JM 
RCR07G62 0JM 
RCR07G221JM 

RCR07G471JM 
RCR07G1 02 JM 



T.I. 
T.I. 
T.I. 
T.I. 



BOURNS 



BECKMAN 
BECKMAN 



MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 

MIL-R-39008 
MIL-R-39008 



IC3,4, 17-22 
IC14 

IC104-904 
IC101-90I 



R105-905 



IC23 
IC24 



R19 
R21 
R17 

R103-903.104- 
904 

R14 

R9-13, 15,18. 27, 
106-906,111-911| 
113-913,114-914 
44,45 



5043 CDP 



MODEL 10 OX 



LIST 



CCD* IDZNT.j 

32274 



PL 



\ rev. 



131552-OXX 



IT Li 



PW3 ASSY - PHASE ENCODE 



DATE 



APPROVAL 



E.C.O. NO. 



DATS 



SHEET S\ 



7 2/ • / ^ OF SHEETS 



j qu^tity ; cipher 



DESCRIPTION 



VENDOR OR 
SPSC. NO. 



VENDOR OR 
SPECIFICATION 



5043 CD 



t 

! 84 

1 85 

| 


XI 

19 


L9 




• • — 

200073- 


11C 


RES, 


FIX 


COM? , 


1. 


1 K, 


k w, 


5% 


RCR07G112JM 


MIL- 


■R- 


39008 


— : j 

Rl23-923,32, S 
124-924 


36 


9 


9 




200073- 


150 


RES, 


FIX 


COMP , 


1. 


5 K, 


% w, 


5% 


RCR07G152JM 


MIL- 


■R- 


39008 


R116-916 


[ 87 


18 


L8 




200073- 


200 


RES, 


FIX 


COMP, 


2 


k, h 


W, 5% 


RCR07G202JM 


MIL- 


■R- 


39008 


R120-920,122- ! 
922 , 


| 

; 83 


1 




2C0073- 


220 


RES, 


FIX 


COMP , 


2. 


2 K, 


k w, 


5% 


RCR07G222JM 


MIL- 


■R- 


39008 


R16 


| 39 


18 


L8 




200073- 


240 


RES , 


FIX 


COMP , 


2. 


4 K , 




5% 


RCR07G242JM 


MIL- 


R- 


39008 


R119-919 ,121- 
921 , 


! 90 




































i 


1 8 


18 




900073- 


47 0 


RES 


FIX 


POMP 


4 


7 K 


% w, 


5% 


RCR07G472JM 


MIL- 


R- 


39008 


R109-909 ,112- 
912, 


j 92 




































! 93 


„ 


o 




200073- 


c i n 


PT7C 
^ , 


FIX 


COMP, 


5. 


1 K , 


h w, 


5% 


RCR07G512JM 


MIL- 


R- 


39008 


R126-926 


\ 94 
i 


1 


1 




200073- 


680 


RES, 


FIX 


COMP , 


6. 


8 K, 


% w, 


5% 


RCR07G6 82 JM 


MIL- 


R- 


39008 


R26 


j 95 


1 


1 




200073- 


910 


RES, 


FIX 


COMP , 


9. 


1 K, 


w, 


5% 


RCR07G912JM 


MIL- 


R- 


39008 


R33 




x 


1 




9 n o o 1 5 — 

i UUU / *s 


1 00 


D17C 
1x11 0 , 


PTV 

r ia 




1 0 




h w, 


5% 


Rr"R07G103 JM 


MTT,- 




"39008 
~j j \j \j <j 


R29 


! Q 7 




1 




900074- 

u U U J / T: 


X O V 




L 1A 


POMP 


X \J 


K 


% w, 


5% 


RCR07G163 JM 


MIL- 


R- 


39008 


R25 


r, 

5 Q P 

i V o 


Q 


9 




900074- 






TTY 

r x a. 


^ Ui l ir , 


"30 


K 
^ i 


h w, 


5% 




MTT,- 


R- 


39008 


R125-925 


99 
100 


18 


18' 




200074- 


430 


RES, 


FIX 


COMP , 


43 


K, 


* w, 


5% 


RCR07G433JM 


MIL- 


R- 


39008 


R115-915,117- 
917 


101 


27 


27 




200074- 


470 


RES, 


FIX 


COMP, 


47 


K, 


% w. 


5% 


RCR07G473JM 


MIL- 


R- 


39008 


R35-43,107- 
907,108-908, 


102 




































103 




































104 

h ■ 


9 


9 




200074- 


910 


RES, 


FIX 


COMP, 


91 


K, 


k w, 


5% 


RCR07G913JM 


MIL- 


R- 


39008 | 


R110-910 



R=F£n:;NCH 

DESIGNATOR 





9 






CODE IDcK'T. 




REV. j 


1 •• •• 

? L - 




| MODEL 10 OX 


PARTS US? 


32274 


PL 131552-OXX 


M 



TITLE 



jDWIM 'APPROVAL E.C.O.NO. DATE j SHEET / 3" 



PWB ASSY - PHASE ENCODE 



ITE.V. 


f CJ 


ANTiTY 


C.PHE3 








DESCRIPTION 




VENDOR OR 


VENDOR OR 


REFERENCE 


1 14 


|is| 


I PAST NO. 














* 

!l05 
s 

jlOo 








i 

1 




















1 






200075- 


120 


RES , 


FIX 


COMP , 


120 K , h W, 


5% 


RCR07G124JM 


MIL-R-39008 


R2 8 


107 




























108 


1 


1 




200075- 


150 


RES , 


FIX 


COMP , 


150 K, k W, 


5% 


RCR07G154JM 


MIL-R-39008 


R34 


lu9 


j 


1 




200075- 


180 


RES , 


FIX 


COMP , 


180 K, ; k W, 


5% 


RCR07G184JM 


MIL-R-39 00 8 


R30 


110 




























111 

J-lz 


1 


1 




200075- 


390 


RES , 


FIX 


COMP , 


390 K, k W, 


5% 


RCR07G394JM 


MIL-R-3900 8 


R31 


jlI3 
j 1 1 4 


T 


1 




200083- 


10C 


RES , 


FIX 


COMP , 


1 K, h W, 5% 




RCR20G102JM 


MIL-R-39008 


R23 


|115 


1 






200083- 


12 0 


RE S , 


FIX 


COMP , 


1.2 K, h W, 


5% 


RCR20G122 JM 


MIL-R-39008 


R24 




1 


1 




200084- 


15 0 


RES, 


FIX 


COMP, 


15 K, h W, 5 


% 


RCR20G153JM 


MIL-R-39008 


R22 




1 


1 




200082- 


27C 


RES, 


FIX 


COMP , 


270, OHM, JsW-, 


C O 


RCR20G2 71JM 


MIL-R-39008 


R20 


|119 

(120 ' 




























MOT 

-L Z Jl : 


1 


1 




£ U 4 0 U 4 




TRANSISTOR 






MPS6562 


MOTOROLA 


Ql 


122 


1 


1 




204012 




TRANSISTOR 






2N3702 




Q2 


jl23 


2 


2 




204013 




TRANSISTOR 






2N3704 




Q3,4 


124 


1 


1 




204024 




TRANSISTOR ,PWR 


PNP 




2N5193 




Q5 


125 


i 


























126 










i 

i 


















127 




3 




206405- 


oil 


SCREW 


, PAN HD, 


PHIL, CAD 




4-40 x 5/16 






H 


2 


2 




2C6406- 


011 


SCREW 


, PAN HD, 


PHIL, CAD 




4-40 x 3/8 









/ * . 



MODEL 10 OX 



PARIS LIST 



_ i _ c t 



CODE :d:nt. 

32274 



PL 



131552-OXX 



REV. 

M 



) TITL 



jDWN APPROVAL 



PVJB ASSY 



3 



QUANTITY 



CIPHER 



phas; 

s 



ENCODE 



|OATE<£-/ 



£.C.O. JsiO. DATE 

357 7 7 6 



SHEET 
OF SHEETS 



14 115 ( NO- 



»129 
|l3 0 
Sl31 
132 
133 
^134 
|i35 
.36 
Il37 
.38 
£39 
.40 

141 
142 



5 ! 

1 

1 
5 



8 ,! 



DESCRIPTION 



206408-011 

205201 

210807 

207402- 021 

207403- 011 
205061-004 
210030-171 

207405-051 



20S994-000 



208500-298 



SCREW, PAN HD, PHIL, CAD. 
COVER, SWITCH 
SWITCH, DIP 4 POSITION 
WASHER, FLAT 
WASHER, SPLIT LK, 
WASHER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 
NUT, HEX 



INK, EPOXY WHITE 



WIRE, SOLID, 22 AWG , COPPER 



VENDOR OR 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



4-40 x 1/2 

435489-1 

435166-2 

#4 

# 4 

2191 

8100-B-0256 
4-40 



EP 110 



298 



AMP 
AMP 



H. H. SMITH 
AMATOM 



TIBBETTS & 
WESTERFIELD 



ALPHA 



SW1 
SW1 



W1-W9 



5043 CDf 



MODEL 10 OX 



PAfJaS LIST 



CODE 
32274 



R 2 V. ? 



rh 131552-OXX j ^ 



< T ! T L £ 



DWN J APPROVAL 



; 7vB 



PHASE ENCODE 



E.C.O. NO. DATE SHEET /S 

f . ^ 57 7 - / ' O.- SHEETS 



| QU ANTITY J CfPHE* 



DESCRIPTION 



VENDOR OR 
SPEC. NO. 



ve?:dcr or 
speculation 



REFERENCE 
DESIGNATOR 



131552 
731006 



-101 
-800j 



1 i s 131552-501$ 
131552-502 
131552-503 
731510-400 
731510-500 

1 ■ i 

2 | 2 ! 2 | 735000-402 
731501-300 



1 ! 1 
f 

i ! i 



10 

n 

12 
13 
14 
15 
16 

17 
18 
19 
20 



i 



i 2 

\ " 

2 
{12 
°3 



4 | 4 

i 

! 

2 2 
1 U 

1 I" 

2 I 2 

12 |L2 
33 p 



531552-600 
205061 
205068 
21C145 • 
211002 
205012 
105026 



9 
555 



9 
65 



201103-100 
201105-010 



PW3 - PHASE ENCODE 
LABEL, ASSY 
SPEED KIT, 12.5 IPS 
SPEED KIT, 18.75 IPS 
SPEED KIT, 25 IPS 
STIFFNER, BAR 
STIFFNER, LONG 
SPACER 

RETAINER, P/C CONN. 

JUMPER TABLE 
CONN . DIP SOLDER PINS 
CONN. PLUG (12 PIN) 
HEATS INK 

I.C. SOCKET (14 PIN) 
PIN, TERMINAL, MALE 
TEST POINT 



CAP. CERAMIC DISC, .001 uf 
CAP. CER. DISC, .01 uf, 500 V 



03-09-2121 

PA2-1CB 

CA-14-S-10SD 

02-09-2134 

61181-2 



5HK-D-10 
5HKS-S10 



CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 

CIPHER 
WINCHESTER 
MOLEX 
IERC 
CKT.ASSY CORP 
MOLEX 
AMP 



SPRAGUE 
S PRAGUE 



J21,J22 

P20 

Q5 

I.C. 23,24 
P2 0 



C117-917 

C4-9, 14-17. 20, 
22,105-905,107- 
907,112-912, 



5043 CDP 



MODEL 10 OX 



PASTS LIST 



CODE !DENT. 

32274 



5?V i 



131552-OXX 



i KSY. 



I TITLE 



PWB ASSY - PHASE ENCODE 



DWN /// 



APPROVAL 



l.C.O. NO. 



DATE 

7-? /-7k 



SHEET 

OF SHEETS 



ITEM 


CrJ 


ANTITY 


CIPHER 


DESCRIPTION 


VENDOR OR 


VENDOR OR 
SPECIFICATION 


REFERENCE 
Dc5 1 <j N ATUK 


21 \ 22| 23 


PART NO. 


SPEC. MO. 


! 

1 21 
22 










ITEM 


2 0 CONTINUED 






0114-914,115- 
915,118-918, 




















23 




















24 




















25 




















26 


9 


9 


9 




CAP. 


(FACTORY SELECT) T.B.D. 






C101-9Q1 


27 




9 


9 




CAP. 


(FACTORY SELECT) T.B.D. 






C102-902 


28 


9 


9 


9 




CAP. 


(FACTORY SELECT) T.B.D. 






C106-906 






















30 




















31 




















32 




t_ 


1 


201159-470 


CAP. 


MYLAR, . 047 uf , 100 V, 5% 


WMF1S47 


CDE 


C3 


33 


9 


9 


9 


201148-100 


CAP. 


POLYCARB, .luf, 50 V, 5% 


RA2A104J 


1MB 


C103-903 


) 34 
35 


1 


1 


1 


201149-047 


CAP. 


POLYCARB, .0047 uf 50V, 5% 


RA2A472J 


1MB 


C19 


36 




















3 7 


1 


1 


1 




CAP. 


POLYCARB, .47 uf , 50 V, 5% 




TMR 




39 
40 
41 


18 


18 


18 


201121-100 


CAP. 


DIPPED MICA, lOpf ,300V, ±h 


D153C100DO 


SANGAMO 


0113-913,110- 

910 


42 


9 


9 


9 


201122-330 


CAP. 


DIPPED MICA, 330pf ,300V,5% 


D153E331JO 


SANGAMO 


C104-904 















5043 C 



I Y 







S LJST 


CODE IDSNT. 




REV. 1 


MODEL 10 OX 


PAST. 


■ 32274 


131552-OXX 


M 



\ TITLE 



3 






APPROVAL 


Ie.c.o. NO. 


DATE 


SHEET / y 


PWB ASSY - 


- PHASE ENCODE 


jDATE s' 




t 


7 7 / -?C 


OF SHEETS 



1 ! T E -V 


j QU 


ANT 


ITY 


i ■ — 1 

C f D '-i C D 
L 1 r . i c K 




DESCRIPTION 


V EH u W fv \J i\ 


V C IX U V> l\ \J rV 


i\crci\i.ii 


i 21J 22 


! 23 


PAST NO. 




SPEC. NO. 


SPECIFICATION 


DESIGNATOR 


43 


1 


i ., 
1 




1 1 


201122-200 


CAP. 


DIPPED MICA, 200pf ,300V, 5% 


D153E201JO 


SANGAMO 


C21 


44 


9 


9 


9 


201122-220 


CAP. 


DIPPED MICA, 220pf ,300V, 5% 


D153E221JO 


SANGAMO 


Clll-911 


45 




















i ^ ° 




















1 47 


5 


5 


5 


201160-100 


CAP. 


TANT, 1 uf, 35 V, 10% 


CS13BF105K 


MIL-C-26655 


C10-13 ,18 


j 48 


1 


1 


1 


201160-470 


CAP. 


TANT, 4.7 uf, 35 V, 10% 


CS13BF475K 


X I X XJ w \J U ^ «J 




1' 49 


87 


37 


87 


202018 


DIODE 


IN914 




\^i\x vj f lui j. u ^ 

201-209 ,301- 
309,401-409. 

jui ju^ / owl 

609,701-709, 
801-809,901- 

.7 U .? 


50 




















51 




















52 




















53 




















54 




















55 




















56 


1 


1 


1 


203036 


i.e. 


QUAD 2 INPUT 


SN7438N 


T.I. 


i.e. 25 


57 


1 


1 


1 


203002 


i.e. 


MONOSTABLE MULTIVIB 


DM8 850 


NATIONAL 


i.e. 15 


58 
59 


19 


19 


19 


203008 


i.e. 


OPERATIONAL AMPLIFIER 


U A709HC 


FAIRCHILD 


I.C. 16, 102-902 
103-903 


60 


-j 


5 


5 


203013 


i.e. 


DUAL) D FLIP FLOP 


MC7479P 


MOTOROLA 


I.C. 7-11 


61 




1 


1 


203016 


i.e. 


DUAL 4 INPUT 


SN15830N 


T.I. 


IC5 


t " 


5 


5 


5 


203017 


i.e. 


HEX" INVERTER 


SN15836N 


T.I. 


IC1,2,6,12,13 



5043 CDP 



PV73 ASSY - PHASE ENCODE 



y - 1> 



ITEM. 


CUANT 


TY 


CIPHER 








DESCRIPTION 






VENDOR OR 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


21j 22j 23 


PART .^O. 










SPEC. NO. 


63 


p 


Q 

O 


o 
o 


z u _> u ± y 




i.e. 


DUAI 


, 4 INPUT 






SN15844N 


T.I. 


IC3,4,17-22 


64 


X 


1 


1 


203022 




i.e. 


TRIPLE 3 


INPUT 






SN15862N 


T.I. 


IC14 


65 


y 


y 


Q 

ZJ 


Z U J U 4 J 




i.e. 


DUAL 


CHAN 


DIFF. COMP 




SN72711N 


T.I. 


IC104-904 


66 
67 
68 


9 


9 


y 


203055 




i.e. 


DUAL PERIPHERA DRIVER 




SN75451N 


T.I. 


IC101-901 






























69 


9 


9 


Q 

y 


200204- 


100 


POTENTIOMETER, 


10K 






ET34P103J 


BOURNS 


R105-905 


70 
71 






























72 






























73 


1 


1 


1 


205250- 


500 


RESISTOR 


PACK, 


22 0 OHM 






899-1-R-220 


BECKMAN 


IC23 


74 


1 


1 


1 


205250- 


600 


RESISTOR 


PACK, 


.330 OHM 






899-1-R-330 


BECKMAN 


IC24 


75 






























7 






























77 


1 


1 


1 


200071- 


150 


RES, 


FIX 


COMP , 


15 OHM, 


h w, 


■J o 


xw^iw / ij± ju Jn 


MITj-R-39008 


R19 


78 


1 




1 


200071- 


330 


RES, 


FIX 


COMP , 


33 OHM, 


h w, 


5% 


RCR07G330JM 


MIL-R-39008 


R21 


79 


i 


1 


1 


200071- 


620 


RES, 


FIX 


COMP , 


62 OHM, 


h w, 


5% 


RCR07G620JM 


MIL-R-39008 


R17 


so 

O \J 


18 


L8 


18 


200072- 


220 


RES, 


FIX 


COMP, 220 OHM, 


h w, 


5% 

•J a 


RCR07G221JM 


MTT.-R-^QOOR 


Rl 03-903 1 04- 
904 


81 


1 


1 


1 


200072- 


470 


RES, 


FIX 


COMP, 


470 OHM, 


h w, 


5% 


RCR07G471JM 


MIL-R-39008 


R14 


82 


45 


15 


45 


200073- 


100 


RES, 


FIX 


COMP , 


i k, - h 


w, 5% 




RCR07G102JM 


MIL-R-39008 


R9-13,15,18,27, 
106-906,111-911 
113-913,114-914 
44,45 


83 































SHEE75 



5043 C 



MODEL 10 OX 



PARIS LIST 



CODE JDZNT. 

32274 i 



PI 1 KJ 

* *- 131552-OXX < M 




PWB ASSY - PHASE ENCODE 
I QUANTITY 



□AYE £-4' t 



APPROVAL 



p.CO. NO. 

i 5 ;.) 



DATE 

7 W / 



SHEET - 
OF SHEETS 



, . CiPHEB 

\ 1 21! 22T23! PART NO. 



DESCRIPTION 



VENDOR OR 
SPEC. NO. 



VENDOR Of? 
SPEC!FlCATlOf4 



REFERENCE 
DESIGNATOR 



j 84 


I 
! 


t 

! 
































85 


Y 


L9 


19 i 


200073 


-110 


RES, 


FIX 


COMP , 


1. 


1 K 


, h w 


, 5% 


RCR07G112JM 


MIL- 


-R- 


■39008 


R123-923,32, 
124-924 


86 


9 


9 


9 


200073 


-150 


RES , 


FIX 


COMP, 


1. 


5 K 


, h w 




RCR07G152JM 


MIL- 


-R- 


■39008 


R116-916 


j 87 
[ 


18 


18 


18 


200073 


-200 


RES, 


FIX 


COMP , 


2 


K, 


h w, 


5% 


RCR07G2 02JM 


MIL- 


-R- 


•39008 


R120-920,122- 
y z z , 


88 


1 


1 


1 


200073 


-220 


RES ,• 


FIX 


COMP , 


2 


2 K 


/ 4 VV 


, _> c> 


DpR o nrio 9 9.TM 


MTT - 
rlXIj- 


I\ 


jjUUo 


Kit) 


! 89 
| 90 


IS 


18 


18 


200073 


-240 


RES , 


FIX 


COMP 


2 


4 K 


h W 




RPRD7G2 42.TM 


MTT - 


K— 


O Q n n ft 


nl 1 Q Ol Q TOT 

Kiiy— yxy ,iz±— 
921, 


i 91 

1 

! 

92 


18 


18 


18 


200073 


-470 


RES, 


FIX 


COMP , 


4. 


7 K 


, h w 


, 5% 


RCR07G472JM 


MIL- 


■R- 


39008 


R109-909,U2- 
912, 


93 


9 


9 


9 


200073 


-510 


RES, 


FIX 


COMP, 


5. 


1 K 


/ h w 


, 5% 


RCR07G512JM 


MIL- 


R- 


39008 


R126-926 


94 


1 


1 


1 


200073 


-680 


RES, 


FIX 


COMP, 


6. 


8 K 


, % w 




RCR07G682JM 


MIL- 


R- 


39008 


R26 


95 


i_ 


i 


1 


200073 


-910 


RES , 


FIX 


COMP , 


9. 


1 K 


, . h w 


, 5% 


RCR073912J-M 


MIL- 


R- 


39008 


R33 


: 96 


i 


"1 

X 


1 


200074 


-100 


RES, 


FIX 


COMP, 


10 


K, 


% w, 


5% 


RCR073103JM 


MIL- 


R- 


39008 


R29 


97 


1 


J_ 


1 


200074 


-160 


RES, 


FIX 


COMP, 


16 


K, 


% w, 


5% 


RCR07G163JM 


MIL- 


R- 


39008 


R25 


98 


9 


9 


9 


200074 


-300 


RES, 


FIX 


COMP, 


30 


K, 


* w, 


5% 


RCR073303JM 


MIL- 


R- 


39008 


R125-925 


99 
100 


13 


L8 


L8 


200074 


-430 


RES, 


FIX 


COMP, 


43 


K, 


% w, 


5% 


RCR073433JM 


MIL- 


R- 


39008 


R115-915,117- 
917 


! ioi 

i 
! 

102 


27 


27 


11 


200074 


-470 


RES, 


FIX 


COMP, 


47 


K, 


h w. 


5% 


RCR07G473JM 


MIL- 


R- 


39008 


R35-43,107- 
907,108-908, 


103 




































104 


9 


9 


9 


200074 


-910 


RES, 


FIX 


COMP, 


91 


K, 


% w, 


5% 


RCR07G913JM 


MIL- 


R- 


39008 


uj. jl. nj ~ ? a.0 



3 CD? 



\ 

\ ... 






:'.s 


\ 

\ MODEL 

1 ir . .... . _ 


io ox PAR 










:ODE "sDSNT.! 1 REY. I 

32274 131552-OXX i M S 


| TITU 










■ 


3W N /- 


ADPDOVAS 
HrrKUVHt 




E.C.O. NO. j DATE 


SHE ST U^Z* 


c 
I 






?WB ASSY - PHASE ENCODE 




CATE /... ,^ V 






1351 |7. 


* / -yu 


OF SHEETS 


r 


CI 


ANTSTY 


\ CIPHER 








VENDOR OR 


V 


OR 


REFE 


2ENC5 


> 


! 21 j 22 


1 £. O 


| PART NO. 






SPEC. NO. 


SPECIFICATION 


DESIGNATOR 


i 

aos 


i 
j 






i 

i 

3 


















i 

jl06 




1 


1 


j 200075-120 






, 5% 


RCR07G124JM 


MIL-R-39008 


R2 8 


107 


























1108 


1 


1 


1 


200075-150 


RES, FIX COMP, 


150 K , % W 




RCR07G154JM 


MIL-R-39008 


R34 


|109 


1 


1 


± 


200075-180 


RES, FIX COMP, 


180 K , ; h W 


,. 5% 


RCR07G184JM 


MIL-R-39008 


R30 


jno 


























jlll 


1 


1 


1 

_L 


200075-390 


RES, FIX COMP, 


390 K, h W 


, 5 % 


RCR07G394JM 


MIL-R-39008 


R31 


112 










- 
















113 


























114 


1 


1 


± 


200083-100 


RES . FIX COMP 


1 K, 35. W, 5% 


RCR20G102JM 


MIL-R-39008 


R23 


115 


1 


1 


X 


200083-120 


RES, FIX COMP, 


1.2 K, H W 


, 5% 


RCR20G122JM 


MIL-R-39008 


R24 


116 


1 


1 


1 


200084-150 


RES, FIX COMP, 


15 K, 3$' W, 


5% 


RCR20G153JM 


MIL-R-39008 


R22 


117 
118 


1 


1 


1 

X 


200082-270 


RES, FIX COMP, 


270, OHM, h 


W, 5% 


RCR20G271JM 


MIL-R-39008 


R20 


119 


























120 


























121 


1 


1 


1 

JL 


204004 


TRANSISTOR 






MPS6562 


MOTOROLA 


Ql 


1 oo 


1 


1 


1 

J. 


204012 


TRANSISTOR 






2N3702 






Q2 


123 


2 


2 


2 


204013 


TRANSISTOR 






2N3704 






Q3,4 


124 


1 


1 


1 


204024 . 


TRANSISTOR , PWR PNP 




2N5193 






Q5 


125 


























126 


























127 


3 


3 


3 


206405-011 


SCREW, PAN HD, 


PHIL, CAD 




4-40 x 5/16 








128 


2 


2 


2 


206406-011 


SCREW, PAN HD, 


PHIL, CAD 




4-40 x 3/8 









5C43 CD 



MODEL 10 OX 



SI 



CODE ?DrN"7. 
32274 . 13X552-0XX 



REV. J 

M 1 



TITLE 




DWN J APPROVAL 


2.C.O. NO. 


DATE 


SHEcT -^p / 




PWB ASSY - PHASE ENCODE 


DATE j 


; £>) < 7 


7 ? / -7k 


OF SHEETS 



i i QUANT 
I ITEM} 



CIPHER 
(21 (22 {23 PAST NO. 



DESCRIPTION 



VENDOR OR 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



129 
130 

-131 

jl32 
I 

|133 
1134 
|13 5 

1136 

0.37 

[13 8 
1 

139 

51 A <°. 



5 
1 
1 
5 
4 



142 



4 0 A/R 



4"i 



5 j 206408-011 
1 205201 
1 1 ! 210807 

207402- 021 

207403- 011 
205061-004 
210030-171 
207405-051 



5 j 5 
4 I 4 



/rK/R 



8" 



209994-000 



208500-298 



SCREW, PAN HD, PHIL, CAD, 
COVER, SWITCH 
SWITCH, DIP 4 POSITION 
WASHER, FLAT 
WASHER, SPLIT LK, 
WASHER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 
NUT, HEX 



INK, EPOXY WHITE 



WIRE, SOLID, 22 AWG, COPPER 



4-40 x 1/2 

435489-1 

435166-2 

# 4 • 

# 4 
2191 

8100-B-0256 
4-40 



EP 110 



298 



AMP 
AMP 



H, H. SMITH 
AMATOM 



TIBBETTS & 
WESTERFIELD 



ALPHA 



SW1 
SW1 



W1-W9 





. "OB \ 






jccD£ jd:^t. 


j as v. 




::r i 


MODEL 10 OX 


PARTS LIST 


1 32274 

i 

1 


PL 131552-OXX | V' 



t 

t 
<■ 


TITLE 








|dv/n / 




APPROVAL 


IS:. CO. teQ. DATS 
1 


SHEET 


1 








PW3 ASSY - PHASE ENCODE 


(DATE 






: / i 7 
\ ,i 


I I - / <> 


OT SHEETS 


\ 




} QU 


ANT 


2TY 


v ■ — 

j CIPHER 


DESCRIPTIONS 


VENDOR OR 


VS?JDOR or 


REFERENCE 


i 

I. 


t V £.*.*. 


124 


25 j 


[ PART NO. 


SPEC. NO. 


SPECIFICATION 


DESIGNATOR 


i 


1 


1 


1 




131552-101 


PW3 - PHASE ENCODE 








CIPHER 




■ 




2 


1 


1 




731006-800 


LABEL, ASSY 








CIPHER 






1 


3 


1 






131552-504 


SPEED KIT, 37.5 IPS 








CIPHER 






j 


3 




1 




131552-505 


SPEED KIT, 45 IPS 








CIPHER 








4 


1 

1 


1 




731510-400 


STIFFNER, BAR 








CIPHER 








5 


1 


1 




731510-500 


STIFFNER, LONG 








CIPHER 






i 

| 
[ 


6 


2 


2 




735000-402 


SPACER 








CIPHER 






7 
8 
9 


4 


4 

:ef 




731501-300 
531552-600 


RETAINER, P/C CONN. 
JUMPER TABLE 








CIPHER 
CIPHER 






| 


10 


2 


2 




205061 


CONN. DIP SOLDER PINS 




SRE29PD4J 


WINCHESTER 


J21,J22 


1 


11 


1 ' 


1 




205068 


CONN. PLUG (12 PIN) 




03-09- 


■2121 


MOLEX 


P20 






12 


1 


1 




210145 


HEATS INK 




PA2-1CB 


IERC 


Q5 






13 


2 


2 




211002 


I.C. SOCKET (14 PIN) 




CA-14- 


S-10SD 


LAI . /-.box CUKJr 


I.C. 23,24 




14 


12 


12 




205012 


PIN, TERMINAL, MALE 




02-09- 


2134 


MOLEX 


P20 






15 


33 


33 




205026 


TEST POINT 




61181- 


2 


AMP 








16 




















■ 




17 






















j 




18 
























i 


19 


9 


9 




201103-100 


CAP. CERAMIC DISC, .001 


Uf 


5HK-D- 


10 


SPRAGUE 


C117- 


917 


1 


20 


65 


55 




201105-010 


CAP. CER. DISC, .01 uf, 


500 V 


5HKS-S10 


SPRAGUE 


C4-9 ,14-17 .20, 

22,105-905,107- 

907,112-912, 



5043 CD 



r 



MODEL 10 OX 



PARTS LIST 



JE ID^T. 

32274 



PL 131552-OXX 



PW3 ASSY - PHASE ENCODE 



[OWN IM/S 



DATE & 4 5 



APPROVAL 



jE.C.O. NO. 

\I351 



DATE 



REV. 

M 



SHEET 

OF SHEETS 



^QUANTITY j CIPHER 
[ j 2^4[2 5[ I PART NO. 



9 j 9 
9 j 9 



18 



1.8 



DESCRIPTION 



ITEM 2 0 CONTINUED 



VENDOR OR 
SPEC. NO. 



CAP . (FACTORY SELECT) T.B.D 
CAP. (FACTORY SELECT) T.B.D 
CAP. (FACTORY SELECT) T.B.D 



201159-470 

201148- 100 

201149- 047 

201148-470 

201121- 100 

201122- 330 



CAP. MYLAR, .047 uf,100 V, 5% 
CAP. POLYCARB, .luf, 50 V, 5% 

CAP. POLYCARB, .0047 uf 50V, 5% 



CAP. POLYCARB, .47 uf, 50 V, 5% 



WMF1S47 
RA2A104J 

RA2A472J 
RA2A474J 



CAP. DIPPED MICA, lOpf , 300V , ±35 D153C100DO 



CAP. DIPPED MICA, 33 0pf , 3 0 0V, 5% 



D153E331JO 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



CDE 
1MB 

1MB 

1MB 
SANGAMO 
SANGAMO 



C114-914,115- 
915,118-918, 



C101-901 
C102-902 
C106-906 



C3 

C103-903 
C19 



C2 



C113-913,110- 

910 

C104-904 



5043 CDP 



t' 



MODEL 10 OX 



PARTS LIST 



CODE2DEN7. 

■ 32274 



131552-OXX 



TITLE 



PWB ASSY - PHASE ENCODE 



DW hi 



DATE £ - <t 5 



APPROVAL 



E.C.O. NO. 



595 7 



DATE 

7-2/7// 



REV. | 



SHEET 



OF SHEETS 



ITEM 


QU 


ANT1TY 


CIPHER 


DESCRIPTION 


VENDOR OR 
SPEC. NO. 


VENDOR OR 
SPEC! F ICATION 


REFERENCE 
HP <l I C M 4T03 " 


24 


25 




PART NO. 


43 


1 


1 




201122-200 


GAP. 


DIPPED MICA, 2 00pf ,300V, 5% 


D153E201JO 


SANGAMO 


C21 


\ 44 


9 


9 




201122-220 


CAP. 


DIPPED MICA, 220pf ,300V, 5% 


D153E221JO 


SANGAMO 


CIU-911 


45 




















46 




















47 


5 


5 




201160-100 


CAP. 


TANT , 1 uf, 35 V, 10% 


CS13BF105K 


MIL-C-26655 


C10-13,18 


48 


1 


■j 




201160-47C 


CAP. 


TANT, 4.7 uf, 35 V, 10% 


CS13BF475K 


MIL-C-26655 


CI 


49 


87 


37 




202018 


DIODE 


IN914 




CRl-6, 101-109 

201 -209 .301- 

309,401-409. 

501-509,601- 

609 701-709 

801-809,901- 

909 


50 




















51 




















52 




















53 




















54 




















55 




















56 


1 


1 




203036 


i.e. 


QUAD 2 INPUT . 


SN743 8N 


T.I. 


I.C. 25 


57 


1 


1 




203002 


i.e. 


MONOSTABLE MULTIVIB 


DM8850 


NATIONAL 


I.C. 15 


58 
59 


19 


19 




203008 


i.e. 


OPERATIONAL AMPLIFIER 


UA709HC 


FAIRCHILD 


I.C. 16, 102-902 
103-903 


60 


5 


5 




203013 


i.e. 


DUAL D FLIP FLOP 


MC7479P 


MOTOROLA 


I.C. 7-11 


61 


1 


1 




203016 


i.e. 


DUAL 4 INPUT 


SN15830N 


T . I . " 


IC5 


62 


5 


5 




203017 


i.e. 


HEX INVERTER 


SN15836N 


T.I. 


101,2,6,12,13 



5043 C 



MODEL I00X 



LIS 



,* TITLE 



CODE IDENT. 

32274 I 



PL 



131552-OXX 



RcV. 



PWB ASSY - PHASE ENCODE 



own 



DATE 4 $ 



APPROVAL 



E.C.O. NO. 

I SSI 



DATS 

? 2/-7£ 



SHEET "J 
OF SHEETS 



j ITE.V. 


( QUANTITY 


! CIPHER | 
PAST NO. j 




DESCRIPTION 






VENDOR OR 
SPEC. NO. 


VENDOR OR 
SPECIFICATION 


REFERENCE 
DESIGNATOR 


12 4 


25 ( 


63 


s 


8 




203019 




i.e. 


DUAL 4 INPUT 






SN15844N 


T I 




64 


1 


1 




203022 




i.e. 


TRIPLE 3 


INPUT 






w3 i.\ 1 D O D £. IN 


m x 
1.1. 


IC14 


65 


9 


9 




203043 




i.e. 


DUAL CHAN 


DIFF. COMP. 




OJN / Z / i. J.JNJ 


m t 

T . 1 . 


IC104-904 


\ 6 6 
j 67 


9 


9 




203055 




i.e. 


DUAL PERIPHERA DRIVER 




O IN / 3 ft O J. JN 


m t 


IC101-901 


68 






























69 


9 


9 




200204- 


100 


POTENTIOMETER , 


10K 






ET34P103J 


BOURNS 


R105-905 


70 






























71 






























72 






























| ,' J> 


1 


1 




205250- 


500 


:. RESISTOR 


PACK, 


22 0 OHM 






899-1-R-220 


RFPKMAM 

JlJ JLi 1\1.'Lc\.L\ 




74 

1 7 c; 


1 


1 




205250- 


600 


RESISTOR 


PACK, 


330 OHM 






899-1-R-3 30 




































1 1 


1 


1 




200071- 


150 


RES, 


FIX 


COMP , 


15 OHM, 


h w, 


5% 


RCR07G150JM 


MIL-R-39008 


R19 


1 o 


1 


1 




200071- 


330 


RES, 


FIX 


COMP, 


33 OHM, 


h w, 


5% 


RCR07G330JM 


MIL-R-39 008 


DO 1 


7 Q 


1 






200071- 


620 


RES, 


FIX 


COMP , 


62 OHM, 


k w, 


5% 


RCR07G620JM 


MIL-R-39008 


R17 


80 


18 


L8 




200072- 


220 


RES , 


FIX 


COMP, 22 0 OHM, 


h w, 


5% 


RCR07G221JM 


MIL-R-39008 


R103-903.104- 






























904 


81 


1 


1 




200072- 


470 


RES,' 


FIX 


COMP, 


470 OHM, 


h w, 


5% 


RCR07G471JM 


MIL-R-39008 


R14 


82 


45 


15 




200073- 


100 


RES, 


FIX 


COMP, 


1 k, h 


w, 5% 




RCR07G10 2JM 


MIL-R-39008 


R9-13,15,18,27, 






























106-906,111-911 






























113-913,114-914 






























44,45 


83 































J t 



MODEL 10 OX 



PARTS LIST 



; I I I L - 



PWB ASSY - PHASE ENCODE 



DWN 



CCDS IDSNT. 

32274 : 



P 



131552-OXX 



APPROVAL 



S.C.O. NO. 

1357 



DATE 

1 2\ 7U 



SHEET- 



1 



SHEETS 



1 

i 7 P * 'i 

1 


GU 


ENTITY 


CIPHER 








DESCRIPTION 




VENDOS OR 


Vuh'DOS OR 


REFERENCE 
DESIGNATOR j 


24 125 


PART NO. 








b r t \-. I»U. 


? 

j 34 




























! 35 
i 


19 


19 




200073- 


110 


RES, 


FIX 


COMP , 


1.1 K, h w, 


5% 


RCR07G112JM 


MIL-R-39008 


R123-923,32, 
124-924 


1 86 


9 


9 




200073- 


150 


RES, 


FIX 


COMP, 


1.5 K, h W, 


5% 


RCR07G152JM 


MIL-R-39008 


R116-916 


1 37 


18 


L8 




200073- 


200 


RES, 


FIX 


COMP, 


2 K, h W, 5% 


RCR07G202JM 


MIL-R-39008 


Rl20-920,122- 
922 , 


1 8S 


1 


1 




200073- 


220 


RES, 


FIX 


COMP, 




C 9- 
D ^ 


RCR07G222JM 


MIL-R-39008 


R16 


89 
90 


18 


18 




200073- 


240 


RES, 


FIX 


COMP, 


2.4 K, h W, 


5% 


RCR07G242JM 


MIL-R-3900 8 


R119-919,121- 
921, 


I 91 


13 


i A 

L8 




200073- 


470 


RES, 


FIX 


COMP , 


/l "7 V TaT 


c o. 
3 -6 


RCR07G472JM 


MIL-R-39008 


R109-909,112- 
912 , 


Q 9 




























Q *3 


9 


9 




200073- 


510 


r.CiO , 


r 1A 


COMP , 


5.1 K, Is W, 


5% 


RrRD7G512 JM 


MTT.-R — 3 9 0 0 8 


R126-926 


y 4 


1 


1 




200073- 


680 


T? T? C 




COMP , 


6.8 K , h W , 


5% 


pr"T?n7G6 82 JM 


MTT -P-^QflflR 

1 V 1_L -U XX J3UUO 




95 


1 


1 




200073- 


910 


RES, 


FIX 


COMP, 


9.1 K, % W, 


5% 


RCR07G912JM 


MIL-R-39008 


R33 


96 


1 


1 




200074- 


100 


r> t-< o 


T? TV 


COMP , 


10 K, % w, 


5% 




MTT — R — ^QOOft 


R?9 


! 97 


1 


1 




200074- 


160 


RES, 


FIX 


COMP , 


16 K, h W, 


5% 


RCR07G163JM 


MIL-R-3900 8 


R25 


98 


9 


9 




200074- 


300 


RES, 


FIX 


COMP , 


30 K, h W, 


5% 


RCR07G303JM 


MIL-R-39008 


R125-925 


99 
100 


18 


18 




200074- 


430 


RES , 


FIX 


COMP, 


43 K, % W, 


5% 


RCR07G433JM 


MIL-R-39008 


R115-915,117- 

917 


i n i 
1U1 


27 


27 




200074- 


470 


RT?C 


r -LA 


COMP , 


47 K, h W. 


5% 


RPRfi7G47 3 JM 


MTT — R — ^Qfiftft 
rllli I\ J7UUO 


R ~\ ^ — 4 "\ 1 07 — 

907,108-908, 


102 




























103 




























104 


9 


9 




200074- 


910 


RES, 


FIX 


COMP, 


91 K, h W, 


5% 


RCR07G913JM 


MIL-R-39008 


R110-910 



5043 CI 



MODEL 10 OX 



cod! I dint. 

32274 



["title 



?WB ASSY - PHASE ENCODE 



DWN 



DATE b - <f 



PL 



131552-OXX 



REV. 

M 



APPROVAL 



S.C.O. NO. 

1 



DATE 

7-2/ ~7k 



SHEET x3~? 
OF SHEETS 



> 

1 

ITEM 

: — _. 


| uJ 


ANTiTY 


CIPHER 














VENDOR OR 


VENDOR OR 


REFERENCE 


1 24} 25 


PART NO. 






IscaiKllr* 9 IUN 




SPEC. NO. 


SPECIFICATION 


DESIGNATOR 


H05 
jlOS 


! 

i 


1 




200075- 


120 


RES , 


FIX 


COMP, 


120 K, \ W, 


5% 


RCR07G124JM 


MIL-R-39008 


R2 8 


107 




























108 


i 

Jl. 


1 




200075- 


150 


RES, 


FIX 


COMP , 


150 K, h W, 


5% 


RCR07G1S4JM 


MIL-R-39008 


R34 


109 
110 


1 


1 




200075- 


180 


RES, 


FIX 


COMP , 


180 K,\k W, 


5% 


RCR07G184JM 


MIL-R-39008 


R30 


! 

fill 

112 


1 


1 




200075- 


39C 


RES , 


FIX 


COMP , 


390 K, h W, 


5% 


RCR07G394JM 


MIL-R-39008 


R31 


113 
114 


1 


i 

X 


1 


200083- 


100 


RES, 


FIX 


COMP, 


1 K, h W, 5 


a, 
"o 


RCR20G102JM 


MIL-R-39 008 


R23 


115 


1 


1 1 


200083- 


120 


RES, 


FIX 


COMP , 


1.2 K, h W, 


5% 


RCR20G122JM 


MIL-R-39008 


R24 


116 


"1 
J. 


1 




200084- 


ISO 


RES, 


FIX 


COMP, 


15 K, h W, 


5% 


RCR2 0G153JM 


MIL-R-39008 


R22 


117 
118 
119 
120 


1 


1 




200082- 


27 0 


RES, 


FIX 


COMP, 


270, OHM,^W, 5% 


RCR20 G271JM 


MIL-R-39008 


R20 






















































121 


1 


1 




204004 




TRANSISTOR . 






MPS6562 


MOTOROLA 


Ql 


122 


1 


1 




204012 




TRANSISTOR 






2N3702 




Q2 


123 




2 




204013 




TRANSISTOR 






2N3704 






124 


1 


1 




204024 




TRANSISTOR , PWR PNP 




2N5193 




Q5 


[125 




























126 




























127 


3 


3 




206405- 


011 


SCREW, PAN HD, 


PHIL, CAD 




4-40 x 5/16 






128 


2 


2 




206406- 


011 


SCREW, PAN HD, 


PHIL, CAD 




4-40 x 3/8 







504 3 CDP 




MODEL 100X 



PARTS LIS? 



CODE IDINT. 

32274 



131552-0XX j 



5 V I 



I 7!T Li 



?WB ASSY ~ PHASE ENCODE 



DWN /J [ APPROVAL 
DATE j 



E.C.O. NO. 



DATE 



SHEET c^tf" 
OF^jfSKEErS 



ITEM 



JANTITY 



24 25 



CIPHER 
PAfc? NO. 



DESCRIPTION 



J VENDOR Of? 
SPEC. NO. 



VENDOR OR 
SPECIFICATION 



REFERENCE 
DESIGNATOR 



[129 
[13 0 
|l31 
jl32 
|133 
[134 
13 5 
136 
137 
1-33 
139 
140 

141 
142 



I 1 
( 

\ 

1 

5 



1 

1 

5 

4 

8 

4 
4 



A/R\/R 



8" 



206408-011 

205201 

210807 

207402- 021 

207403- 011 

205061-004 

210030-171 
207405-051 



209994-000 



208500-298 



SCREW , PAN HD, PHIL, £AD. 
COVER, SWITCH 
SWITCH , DIP 4 POSITION 
WASHER, FLAT 
WASHER, SPLIT LK, 
WASHER, FLAT - FIBRE 

STANDOFF, HEX - BRASS 1/8 
NUT, HEX 



INK, EPOXY WHITE 



WIRE, SOLID, 22 AWG, COPPER 



•Ml 



4-40 x 1/2 

435489-1 

435166-2 

# 4 ; 

# 4 
2191 

8100-B-0256 
4-40 



EP 110 



298 



AMP 
AMP 



H. H. SMITH 
AMATOM 



TIBBETTS & 
WESTERFIELD 



ALPHA 



SW1 
SW1 



W1-W9 



5043 CD! 



(■mm m i mi « ■ »■■< m iw—ww 

I Cipb 



Cv.-I- 



PARTS LIST 



5PEEP K/T- PA/MS £ £A/COD£\-50ZJ8JSI?5 



32274 |PL/3y552-5XXM 



^ IPS Y*""£2*ffPY (S.C.O.NO. j DATS j SHEET / "j 

j VEND OR NO. T VSNDOS OR 1 R ? FJc R S MCE 1 
,ON j SPEC. NO. [ SPECIFIC ATION j DESIGNA TORS f 



ITEM 



QUANTITY 







r 



— 
/6 



" — 



CIPHER 
PART NO. 



77//S SPEED OPTION LIST 



101149-012 



Li 



3 I 3 1 — 



4- 



3 M 



K 



I 



DESCRIPTION 



ZEF P€Sf& MA TORS & Q7 rs O/J 7>US6 /3/S$2-\OXX 



CA p POL YCARB. . OOZZMF.m& 



ZQU4&-IZ0 



201148 -IS0 C4 PsPOUCAtsb, .15 mF, 5W S% 
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